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INTRODUCTION.

Among the Indian fresh-water fishes few have greater interest
m the study of evolution than those belonging to the geunus
Garra. Great confusion has prevailed in the taxonomy of this
genus, partly because many of the species exhibit considerable in-
dividual variability, and partly because ichthyologists have
attempted to apply to them specific standards unsuitable for forms
apparently still in the process of adaptation to their environment.
Scale-counts, number of fin-rays and proportions are all iniportant
diagnostic characters in most Cyprinid genera; but in Garra, at
any rate, they have much less significance than the structure of
certain organs and appliances modified or produced in correlation
with the peculiar mode of life adopted, apparently not very long
ago, by the members of the genus. Before expressing an opinion
as to how this has come about it is necessary that the genus
should be investigated as completely as possible on anatomical
and taxouomic lines. This Annandale attempted to do, so far as
the taxonomy of the Indian species is concerited, in two recent
papers (191ga, b), while Narayan Rao (1920) has still more recently
published a third paper on the same subject and Annandale and
I have discussed the generic position of the fish in a fourth
(x920).
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The great difficulty under which we have laboured hitherto
has been that the type-specimens of older species were not
available and that the figures and descriptions previously pub-
lished were inadequate. This difficulty has now been overcome to
a great extent, firstly because the old collection of the Iudian
Museumn, inchiding types of the species described by Day, which
was sent to Dr. V. Pietschimann before the beginniug of war, has
been returned to Calcutta, and secondly because T have been ablc
to visit and obtain specimens from the same localities in which
Hamilton Buchanan found his specimens of Cyprinus (Garra)
lamta, the genotype of Garra. The collection of the Zoological
Survey of India has also been very largely augmented by the addi-
tion of specimens from many parts of the Indian Empire, and we
have in particular received from Mr. Narayan Rao and Mr. G. E.
Shaw, to whom our best thanks are due, valuable series from
Coorg and the Darjiling Himalayas respectively. 7The Bombay
Natural History Society has also lent us some interesting forms,
and practically all the Indian districts whence specimens of the
genus have been described are now well represented in our collection.

Ay sincere thanks are due to Dr. N. Aunandale for placing
the valuable material in my haunds for investigation and descrip-
tion and for allowing me to visit some hill-streams to study these
fishes in nature. I am indebted to Dr. S. W. Kemp for going
through the manuseript with me and also for some valuable sugges-
tions. I have also to express my obligations to Mr. Tate Regan
for the courtesy he has shown me in sending at my request a copy
of Heckel’s original description of the genus Discognathus.

HISTORY.

Hamilton Buchanan, in his classical work entitled “ An
account of the Fishes o] the Ganges,”” published in 1822, was the
first to describe a species—Cyprinus lamta—with a disc behind the
lower jaw, which he “found in rivalets, with rocky bottoms, in
the province of Behar, and in the Rapti River of the Gorakhpur
District. ”> This characteristic form he referred to his ninth divi-
sion of Cyprinus which he termed Garra. A decade after this
Gray (1832) figured a similar species, Cyprinus gotyla, also with a
disc on the lower jaw, from ‘‘ Mountain Stream, India '’ ; while
McClelland (1838, 1839, 1842) recorded a number of species with
the same character from streams in the Fastern Himalayas. The
latter, however, described his specimens under two genera, Gono-
vhynchus and Platycara, and scems to have attacled no importance
to the character of the disc. Sykes (1841) also paid little atten-
tion to this well-marked structure in Chondrostoma mullya from
South India and it was left to Heckel to recognise its value as a
generic distinction when he referred his Syrian specimens (1843)
to the unew genus Discognathus. Heckel refers to Gray’s species
and also to those described by McClelland, but seems to have been
unaware of the existence of Cyprinus lamta and Chondrostoma
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mullya. In 1844 he described Discognathus fusiformis from Bom-
bay and two years later he recorded similar forms from Abys-
sinia. Jerdon (1849) recorded Gonorhvichus gotvia and described
two new species in the same genus from South India; while Blyth
(1860) adopted Platvcara of McClelland in describing a new spe-
cies from Burma. Bleeker (1863a) recognised Buchanan’s Garra
as a distinct genus and gave the name of Garra ceylonensis to a
new speecies from Ceylon. Iu the Adélas Ichthyologique, T11, p. 24.
1863, Bleeker deseribed two subgenera of Garra, Ham. Buch.,
Garva and Discognathus, distinguishing them merely by the number
of barbels, which are four in the former and two in the latter.
Day (1865, 1867) in a series of papers on the Fishes of South
India gave an account of some new species of Garra, and in 1869
crected a new genus Mayoa for two specimens he found in the
Calcutta Mnsenm which probably came from Northern India.
\fter the publication of Giinther’s catalogue (1868) Day, when
writing a ‘‘Monograph of Indian Cyprinidae”’ (1871), evidently
recognised ouly one Indian species of Discognathus, for he places
all the then kuown species, with the exception of D. variabilis,
under the synonymy of D. [améa; at the same time he allowed his
new genus, Mayoa, to stand with a single species, M. modcesta.
Next year lie recorded a peculiar specimen from the Salt Range,
Punjab, which he referred to D. lamia. In his later works Day
(1878, 1889) abolished his new genus and recognised three species,
viz. D. lanita, D. jerdoni and D. medestus.  Steindachner (1867) re-
corded Garra gotyla from Simla and added a few notes on the
characters of G. lamta. Giinther (1868) recognised Discognatius
variabilts and D. nasufus and described D. macrochiv as a new spe-
cies; all the remaining knowu forms he regarded as synounyvmons
with D. lamta. In 1889 he also referred specimens collected in
Afghanistan to D. lamta, while Playfair (1870) and Blanford
(1870) gave on his authority the same name to their Arabian and
Abyssinian specimens. Sauavage (1874) obtzined a mnew species,
D. prochilus, in China, while Lortet (1883) and Tristram (1884)
referred their Palestine examples to D. lamta, the latter author
pointing out, however, that they might represent the species—
D. rufus—which Giinther had considered to be a synonym of the
former. Vinciguerra {1883) recorded D. lamta from Africa and
described a new species, D. chiariniz, from the same continent.
Later on, in 1889, while writing an account of the fishes of Burma,
lie named another new species D. finberbis and recorded D. lainla.
Nikolsky (1897, 1899) recorded D. variabilis and D. lamia from
Persia and its vieinity, but later on (19oo) described the speci-
mens which he had previously referred to D. variabilis as a new
species, D. rossicus, while those referred to D. lamia were made
the type of another new species, Garra persica, by Berg (1913).
Boulenger in a series of papers (Igot, 1903, 1903) and in his two
works (1907, 1909) on the fishes of Africa stimulated research in
this genus and himself described aund figured as many as seven
species of Discognathus, while quite recently another species has
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been described from the same continent by Nichols and Griscom
(1917). Vaillant (1902) described a new species, D. borneensis,
from Borneo; this was referred to the genus Garra by Fowler
(1g05) and again placed in the genus Discognathus by Weber and
Beanfort (1916). Pellegrin in 1905 gave the name of D. rothschildi
to a species from Abyssinia; this Boulenger in 1909 regarded as
doubtfully synonymoas with D. dembeensis. Regan in 1909 and
1914 described two new species, one from Yunnan and the other
from Waziristan respectively. Jenkins (190g), after having ex-
amined the specimens in the Indian Museum, preferred to call all of
them D.lamta and in 1910 he also referred a fish from Baluchistan
10 the same species. In 1912 Garman described a new species,
G. imberba, from Western Syechuan, China. He referred it toa
new subgenus of Garra, which he termed Agenciogarra. This
subgenus he distinguished from the two others recognised by
Bleeker (1863) by the absence of barbels. Zugmaver (1913) hesi-
tatingly referred his examples from Pishin in Baluchistan to two
species, D. lamta and D. variabilis ; white Chandhuri in the same
vear recorded D. lamia from the Abor Hills. Annandale (1913),
when writing notes on the fishes of the Lake of Tiberias, recog-
nised at least four races of D. lamta and in Chaudhuri’s paper he
pointed out that the Abor examples might represent the Assa-
mese race nasiius of McClelland; in two more recent papers (1919}
he recognised many Indian forms to be specifically distinct. Jor-
dan and Evermann (1917), when urging the revival of old names,
pointed out that Garrais a valid genus, and Rao (1920) has
quite recently described certain fishes from Mysore under this
generic name, Still more recently Annandale and mysell (1920}
discussed the advisability of recognising both Garra and Discog-
natlhus on certain anatomical grounds. Prashad (1919) described
a new species from the Kangra Valley, Punjab, and in.1920 I out-
lined the evolution of Garra from the allied Cyprinid genera.

The chequered history of the genus Garra, characterised by
the presence of a mental disc behind the lower jaw, has resulted
from wvarious causes. The greatest confusion has, lhowever,
centred round Garra lamia of which a short and inadequate descrip-
tion without a figure was given in dn account of the Fishes of the
Ganges by Hamilton Buchanan, An illustration of a species with
the disc-character well marked occurs among the manuscript
drawings of this author, now preserved in the libiary of the
Asiatic Society of Bengal; it is labelled Cyprinus godyari. Both
godyar: and lamta are local names of the same fish in the Bhagal-
pur and Gorakhpur districts respectively, and it is clear froma
remark on page 103 of Day’s volunte on the fisheries and botany
of Bengal (in Hunter’s Statistical Account of Bengal, 1877) that
the two names refer to the same species. Day, who is quoting
from a manuscript of Hamilton Buchanan, says, ‘“ The Godiyari
of the Bhagalpur list is here called lamta.”’

There has also been some confusion as to the exact localitieg
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whenece Buchanan obtained his specimens of godyar: aud lamta.
On page 81 of the volume cited above the habitat of the godyari,
cited under the name sahari, is given as, ‘‘small streams among
rocks south of Mounghir”' ; the /amita has been stated to occur
““in the Rapti River of the Goraklipur District.”” Nowadays
Mongliyr is not included in the Bhagalpur District but is in a district
of its own ; the hills towards its south, to which Buchanan referred,
are the well-known Kharagpur Hills. While gathering information
for a tour in these lhills my attention was drawn to a significant
passage in the District Gazettecr of Monghyr (1gog) where the
author, dealing with the fishes of the Man River, observes that,
*“The pools below the waterfalls along the latter river are tenante
by a little fish which the woodmen declare to be the young fengra.
When flood comes this little fish finds it very difficult to hold its
own against the stream ; but nature has provided it with a sucker,
which enables it to fasten itself to the rocks and wait securely
until the flood has passed.’” This passage proved of great as-
sistance in determining the habitat of Garra lamta recorded by Ha-
milton Buchanan from the then known Bhagalpur District and in
October 1g20 a series of specimens was obtained in the Man River.
The fish were fairly abundant in small pools below the Katin
waterfall, but it was very difficult to net them as on the slightest
provocation they would hide themselves underneath stones. By
bailing the water from an isolated pool in the course of the Katin
nallalh eight specimens were obtained, one was found in the
Bhaura Stream, a tributary of the Man River, and another near
the Utftar band, the canal outlet on the eastern side. From the
passage quoted from the Gazetteer, it would be inferred that
the local name of Garra lamta is ‘‘tengra’ in these parts. 1
have not been able to verily this, but found two local names
instead curreut among the fishermen, Gudar ' and Patharchat ; in
the f{ormer reference is made to the rounded subcylindrical
form of the fish and in the latter to its habit of adhering to
stones. The fish was said to be very common during the rains
and it is stated that at this season a large number climb up the
artificial waterfall known as Katin. After having made collections
at Kharagpur, I went to Gorakhpur to see the fishes of the Rapti
River, but failed to find a single specimen of Garra. Moreover the
name lamta was strange in the town of Gorakhpur and its vicinity.
Even enquiries from old fishermen elicited no information as to
the occurrence of a fish with this name in the district, nor did
they recognise as local fish some specimens of Garra which I had
brought with me, It may here be remarked that the Rapti River
near Gorakhpur is a muddy channel and its bed is nowhere rocky
within a few miles of the town.

In giving a synopsis of the species of a genus of fish a good

! Gudar is also the vernacular name given to all species of Nemachilus in
the Kumaon Hills.
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deal of importance is generally attached to the number of fin rays
and scales, but in Garra these characters are variable and it is
impossible to use them in separating one species from another.
Jenkins (1909g) relied on these very characters and came to the
conclusion that, *‘ there are no specimens of Discognatiius in the
Indian Museum which justify me in considering that there is more
than one Indian species of this genus.””  In both the Indian and
African species the general rule is that there are seven to eight
branched and two to three unbranched rays in the dorsai, while
in the anal there are five branched besides one or two that are
unbranched. ‘The nnmber of scales along the lateral line varies
from 33 to 44. Marked deviations from these numbers occur ouly
as abnormalities and minor diflerences are always bridged over
when a large series of specimens are examined from the same
locality.

In the absence of any well-marked characters, in the number
of scales and fin-rays, Giinther (1868) attribnted to G. lamia a
very wide range extending from ‘‘Syria to Assam,” and ever since
this statement was made, anthors in gencral have attribnted any
species of this genus from any part of this region to G.lamta.
In particnlar Day, who had previously recognised several species
from South India, subsequently (1871) referred them all to G
lamta, but later on {1878) insisted on the specific validity of G.
jerdonsi.

No less confusion has been caused by a black spot that is
present in mauy species behind the angle of the operculum. Also
there is often a series of black spots at the base of the fin-rays of
the dorecal fin.

Iu certain species of Garra a prohoscis is present on the snont
and this has been regarded as a secondary sexual character res-
tricted to males; in G. stenorhynchus and G. bicornutta, however, the
proboscis is kinown to be common to hoth sexes. Very little is
known abont the variation of the proboscis cr the conditions which
influence its formation. I have found after examination and
dissection of a large series of specimens from all parts of India
that wherever a well-developed proboscis is present it is always
common to both sexes except in the classical species G. Jamfa, in
which a pecnliar proboscis is present in the male sex ouly.

The credit of stimulating research in this genus belongs to
Boulenger, who recognised many species of Garra from: Oriental
Africa and pointed ont in 1goy that the Asiatic species of the genus
were much in need of revision. Annandale (1913, 1919) attempted
to revise the Indian species in a series of valuable papers, bnt
unfortunately the old collection of the Indian Muscum containing
Day’s types was at that time interned in Austria, having been
sent to Dr. V. Pietsclimann before the outbreak of war.



1921.] S. L. Hora: ishes of the genus Garra. 639

PROBABLE EVOLUTION OF THE DISC IN GARRA, AS
REPRESENTED BY A SERIES OF SPECIMENS
COLLECTED IN MANIPUR, ASSAML

The young specimens on whiell the {ollowing observations
were made, werc collected in various hill-streams that flow into the
Manipur Valley from the surrounding Naga Hills. I Lave figured
eight stages in the text, seven of which are drawn from the Mani-
pur speeimens while stage 2 is a copy of the illustration previously
published by Annandale and myself (rg20). The original of
the figure was then relerred to Garra nasutus, but I am unable
to assign it to any species now on aceount of the immaturity
of the specimen, which is only 74 mm. in length., The Manipur
exaiples are, llowever, mmucl larger and I have been able to iden-
tify them as Garra rupeculus. This is one of the smallest known
species of the genus and is extremelv well-a-lapted for life in
rapid running streams.  ‘I'he following arve the localiti»s and mea-
siurements of these examples :(—

| l.ength withont

Stage No. locality. ' Tandkll
mm.

I Small streaum, 3 miles N.WL of Polsengbaum 134
3 Small stream near IKangpokpi ’ 185
4 Thaubal streaom near Yaribuk 20'0
- = . I Voo
3 Sikmai stream near Palel ‘ 18°3
0 Thanbal stream near Yaribul oo 0 21°0
7 " " 0 a0 19'0
h] - . . . 250

It 1s unfortunate that very little attention was paid to the
preservation of these specimens in the field; I was not aware at
the time that these voung examples would yield sueh interesting
results. The region of the head, however, is well preserved in all
the specimens, but the opening of the mouth, which in some ex-
amples gapes widely, while in others it is completely closed, consi-
derably alters the ventral asp:ct, especially the extent of the
labial folds and the lips. It is clear from the measurements given
above that the stages in the development of the disc are not
necessarily corielated with size, but that they miay depend upon
the age of the fish. We are as yet ignorant of the stimuli that
hasten or retard the development of this interesting organ in a
partieular environment.

The figures are semi-diagrammatic aud are drawn with the
help of a camera lucida.

Great difficulty has been experienced in the terminology of the
disc and its associated struetures. ‘T'he mouth iu this genus is
situated on the under surface and hence the so-called upper and
lower lips are really anterior and posterior in relation to the mouth.
Moreover the true lips are only visible either in the less advanced
species or in the younzer stages of the more advanced forms; with
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the growth of the fish they are in the latter case covered by
secondary folds. These, the anterior and the posterior labial folds,
have hitherto been termed the upper and the lower lips.

_______ {___,,;4
&\ ¢

Texr-riG. 1. Development of menial disc in Garra.

1—38 represent successive developmental stages of the disc in Garra.

a= rostral barbel ; 4 = median portion of posterior lip; ¢ = posterior
labial fold ; @ = connective; e = callous portion of disc; f= papillate disc
rudiment : g= anterior labial fold : 2 = anterior lip ; 7 = mouth ; 7 = lateral
swollen portions of posterior lip; 4 = maxillary barbels; / = branchios-
tegal rays; m = posterior free margin of disc.

Although the development is gradual I have thought it con-
venient to select a number of representative stages and to describe
each in detail.

In stage 1 the mouth is situated slightly behind the tip of
the snout and is bordered by the true lips. In frout of the ante-
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rior lip (%) is a narrow groove which separates it from the fold (g)
covering the tip of the snout. Both the lips are continuous near
the angle of the mouth. The auterior lip is of alniost uniform
thickuess througliout and is partially covered by a flap of the
posterior lip (j) near the angle of the mouth. The posterior lip
can be divided for description into three parts, the niedian narrow
part (0) and the two swolletr bulb-like lateral portious (j). The
bony elements of thie jaws are not visible. There are two pairs
of shiort barbels and thie eyes are distinctly visible from below.
There is as yet no indication of the disc and the branchiostegal
membranes which meet at au acute angle are continued forwards
for a considerable distance.

A slightly more advanced stage is shown in figure 2, the only
noteworthy feature being the presence of an alnost circular area
(represented by dotting in fig. 2) immediately behind the posterior
lip. 'This area I consider to be the rudiment of the disc orgau.

In stage 3 the disc rudiment (f) is restricted and is repre-
sented hy a few papillate concentric lines, the squarisli area
between these and the posterior lip may now be called the disc
proper {¢). At this stage the branchiostegal membranes are slizhtly
separated and the branchial isthmus has hecome wide.

A marked change is showu in stage 4. The disc rudiment is
now represented by a transverse line of papillae (/) just behind
the disc proper (¢); the anterior portion of the latter is indistinct-
Iy demarcated as a somiewhat prominent lobe which ultimately
develops into the posterior labial fold (¢). Changes have also
taken place in the lateral bulb-like portions of the posterior lip (j).
A small area on each side is separated off just at the angle of the
mouth and is represented in the figure as a connective (d) between
the anterior and the posterior lips. ‘The branchial isthmus is
still further widened and the branchiostegal rays are slightly re-
duced with their membranes somewhat separated. By a careful
comparison of the four stages it can readily be seen that the
mouth has shifted backwards and that the anterior labial fold is
coming into prominence.

Between the fourth and the fiftlh stage there is a lack of
continuity. The disc rudiment is entirely absent and the anterior
labial fold is more extensive; it has almost covered the anterior
lip (), of which only the inedian portion is visible. The mouth
opening has shifted still further backwards and the disc is well
marked with lunate anterior (¢) and semicircular posterior ()
borders. In the development of the branchial isthmus, the
branchiostegal membranes and rays and the posterior lip, the
specimen from whicl this stage is described is less advanced than
that shown in stage 4. ‘I'lhe connectives have not vet been separ-
ated, though mnear the angle of the mouth tlie lip is greatly
swollen.

In stage 6 the features of the disc and the anterior labial
fold (c) are well pronounced, and the connective (d) is a distinct
structure. Changes have also taken place in the posterior lip and
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the branchial region. The antero-median portion of the posterior
lip (%) has become very thin and in its place the anterior border of
the disc is coming into prominence. In the branchial region the
isthimus is wider, and the rays much reduced.

In stage 7 we are approaching the definitive form. The an-
terior lip is entirely hidden underneath the labial fold which is
now distinctly fringed and tuberculate, and the median portion of
the posterior lip is represented by small prominences in front of
its posterior swollen region. The connective is well-marked and
forms an anterior continuation of the posterior border of the disc
on either side. The posterior jaw is now visible in the middle.
Tlie branchiostegal membranes no longer meet behind the disc and
their rays are greatly reduced.

In the final stage all traces of the posterior lip are gone ex-
cept for the connective (d) near the angle of the mouth ; the mouth
is now surrounded by secondary folds both anteriorly and poste-
riorly. The isthmus is much wider and the ravs in the branchi-
ostegal membranes greatly reduced. From this stage it is but a
small step to reach the condition found in the adults of the most
advanced species. The onlv change is that the isthaus is still
wider and the rays further reduced.

It will be advantageous at this point to enumerate the lines
aloug which the development of the under surface of head has
taken place in Garra :—

{i) The anterior labial fold develops considerably and ultimate-
ly covers the anterior lip.

(i1) The anterior lip, though prominent in the younger stages,
is much reduced in the older and is covered hy the anterior labial
fold.

(ii1) The moutly, which at tirst occupies a position near the tip
of the snont, becomes shifted backwards and in all the older stages
is clearly ventral in position.

(iv) The posterior lip in younger stages is narrow in the
middle, but greatly thickened near the angle of the mouth. Dur-
ing the development of the fish the median part is replaced by a
posterior labial fold; but the thickened portions near the angles
separate off and form definite connectives on either side between
the upper labial fold and the posterior border of the disc.

(v) The disc begins as a finely papillate squarish area just
behind the posterior lip. Its anterior portion is early marked off
tnto the disc proper and the papillae (which are probably the disc
radiments) arepushed backwards. They ultimately vanish and their
place is taken by the posterior border of the disc. 7The anterior
border of the disc is marked off as a postelior lablal fold having a
callous circular portion in tliec middle.

(vi) The branchial membranes containing the branchiostegal
rays meet fcr a cousiderable distance in young individuals, but
with the giowth of the fish they are widely separated and the
rays in them greatly reduced.
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(vil) The eyes in the adult are usually invisible from below
though visible in the first few stages on the under surface.

It seems quite probable that the various changes enumerated
above have been brought about by the rolling of the skin cover-
ing the suout towards the under surface and that the mouth
changes its position and is being gradually shifted backwards. By
this process the anterior labial fold is foruied and the divergence
and reduction of thie branchiostegal membranes and the rays
brought about. How the true lips are replaced by secondary folds
is a matter of detail The disc develops from the papillate disc
rudiment.

In adults of certain less specialised species of the genus, the struc-
ture of the disc and the associated organs resembles a stage in the
development of typical species of the genus. Thus G chaudhuri:
and G. quadrimaculatus are shmilar to stage 4, while G. vinciguerras
shows a considerable resemblance to stage 5. In almost all the
species that occur in Persia, Syria and Africa the mental disc is
less specialised and the true lips are usually present. The new
species from Darjiling is represented by three specimens two of
which are mature males and the other a ripe female. The mental
disc in the three speciimens shows progressive specialisation begin-
ning with stage 4 of the developmental series described above.
Jt is not uncommuion to find one or two specimens in a big collec-
tion of typical Garra m which the brauchiostegal rays meet at an
acute angle behind the disc and the branchial isthmus is narrow.
It is still more common to mect with examples in which the poste-
rior and the anterior borders of the disc are poorly developed, but it
is always possible, after examining a large number of individuals
from the same locality, to refer them along with normal speci-
mens to their proper species.

In the collection of the Zoological Survey of India there is a
series of young specimens from Madras collected by Major Sewell.
Of these I have been able to determine only four stages which are
separated from each other by fairly wide gaps.

SKELETON OF THE MOUTH-PARTS.

Boulenger (1g07), when defining the genus Discognathus, gave
the following short account of its skeleton:—'‘The skeleton is
very similar to that of Labeo, but the premaxillaries emit short
ascending processes, the posterior edge of the mandible is raised
into a process at the symphysis, and the clavicles do not form a
diaphragm.” So far as the skeleton of the mouth-parts is con-
cerned, I find great dissimilarity between that of Labeo and that of
Garra. The nearest approach to Garra is made by Cirrhina and
Crossochilus. The following are snme of the salient points in
which the nmiouth-parts of Labeo (fig. 2, 5, 5a) differ from those of
the other genera enumerated above :—

(i) The bones are distinct and separate and have not coalesced
to form a rigid structure.
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(ii) The maxillas of the two sides are widely separated in the
middle.

Lexr-K1G. 2.—3Skeleton of mouth-parts of Garra and allied genera.

Garra mullya (Sykes), ventral view.

e
ta.  Same, lateral view of upper and lower jaws.,

2. Garra rossicus (Nikolsky), ventral view,

2¢.  Same, lateral view of upper and lower jaws.

3. Cirvihina mrigala (11am, Buch.), ventral view.
3a. Same, lateral view of upper and lower jaws,

4. Crossochilus latia (Ham. Buch.), ventral view.
Ja. Same, lateral view of upper and lower jaws,

5. Labeo rohita (I1am. Buch.}, ventral view.

3a. Same, lateral view of upper and lower jaws,

a=maxilla; b= premaxilla ; ¢ = mouth cavity ; d = lower jaw ; e = urvhyal;
7 = branchiostegal rays ; g = portion of skull; /2 = preoperculum : 7 = dentary
7 =jugal ; I =splenial : 0 = interoperculum : ¢ = quadrate; s = articular,
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(iii) The articular and dentary bones on cach side have fused
to form a single piece, but those of the two sides are distinctly
separate.

(iv) The preopercular bones meet or slightly overlap just
behind the lower jaw, presenting an articular surface anteriorly.

(v) The branchiosiegeal rays are concealed under the opet-
cular borders anteriorly and are not visible for a considerable dis-
tance behind the mouth.

(vi) The mouth points anteriorly and is considerably nearer
to the dorsal than to the ventral profile of the fish. P

From the points enumerated above it is clear that Labeo re-
preseuts a skeletal structure of the mouth-parts, which is at a low
stage of organisation ; but at the same tinie we must remember
that in Labeo the mouth is suctorial and this probably accounts
for the mobility of its component parts.

Now let us examine more closely the condition found in a spe-
cialised member of the genus Garra (fig. 2, £, 1a). The sutures
hetween the various bones are absent and the skeleton presents
a solid structure. The mouth haviug been shifted backwards, the
maxillae and the premaxillae are well developed aud are fairly broad.
The bachwardly directed process of the posterior jaw (corresponding
to the articular bone, etc., of other bony fishes) is sliort and enrved
instead of being straight as in Labeo ; those of the two sides are
widely separated and articulate with the quadrate of each side
respectively. The basihyal is very prominent in the middle behind
the lower jaw aud is distiuctly separate from other structures
thronghout its length posteriorly. Anteriorly it is flattened out
laterally on the dorsal surface and to this are attached the anteri-
or ends of the branchiostegal rays which are greatly reduced and
are represented by two or three short bony elements. The rays
of the two sides are widely separated in the middle. On account
of the position of the mouth, both the jaws have to be accommo-
dated in a short space.

In a less specialised form of the same genus (fig. 2, 2, 2a) the
fusion of the bony elements is not complete and the position of the
mouth near the tip of the snout considerably alters the whole
arrangement. The jugal is visible as a separate bone and a faint
line of demarcation can be made out between the dentary and the
articular bones. The articular is almost straight and meets the
opercular border behind ; it is visible on the ventral surface.
The basihyal is scen as a rounded process behind the posterior
jaw, but is covered for a greater part of its length by the branchi-
ostegal rays, which are but slightly reduced. The rays of the
two sides meet for a considerable distance on the ventral surface.

The structure met with in Cirriina (fig. 2, 3, 3a4) is not very
different from that described above, the only differenice being that
nore of the opercular elements are visible on the under surface,
the visible portion of the basihyal is further reduced and the
hranchiostegal rays and the articular bones have become more
marked.
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In Crossochilus (fig. 2, 4, 4a) the mouth is situated consider-
ably behind the tip of the snout and consequently the structure of
the mouth-parts is different from that found in Cirrliina, and in
certain respects resembles that of a specialised form of Garra. It
may also be pointed out that, like Garra, a fringed, tuberculated,
well-developed auterior labial fold is present in Crossochilus. The
articular bomne is fairly extensive and only a small portion of the
basihyal is visible from below. The brauchiostegal rays meet for a
short distance behind the tip of the basihyal and then suddenly
diverge outwards. The rays are reduced.

AIR-BLADDER AND ASSOCIATEDY SKELETAIL STRUC-
TURES.

Tlie air-bladder has long been counsidered to he an organ of
the greatest importance in the taxonomy of the bony fishes and
especially in distinguishing the families of Cyprinoidea. I have
carefully examined this organ in the various species ol Garra and
also in Labco vohita, Cirrliina mrigala and Crossochilus latia. The
comparison is instructive. The normal type of bladder is present
in Cirvhina (fig. 3, 2) and Labeo (fig. 3, 1) and its length is con-
tained about 3°3 times in the length of the fish includiug the
caudal fin. The anterior chamber is smaller than the posterior
and is in the form of a short massive cylinder. The posterior
chamber is almost as broad as the anterior a short distance behind
its commencement, but thence it gradualiy tapers to the end. In
all the less modified species of Garra that I have examined, viz. G.
adiscus, G, rosstcus, G. blanjord: and G. rujus, the bladder agrees
with this type in form and extent, whereas in all sp=cialised species
of the genus and in Crossochilus latia it is somewhat modified.
The modifications chiefly consist in the form aud extent of the
posterior chamber, which, instead of being swollen in the middle,
may be of uniform thickness throughout, with its walls somewhat
thickened. This condition is found in Garra gravelyi, G. jenkinsoni-
anum and G. mullya. In the remaining species the whole of the
bladder is greatly reduced and its length is never contained less
than 5 times in the length of the fish. The extreme phase of
reduction within the genus is reached in Garra stenorhiynchus, G.
arabica, G. gotyla and G. nasutus, in which the bladder is contained
about 15 times in the length of the fish without the caudal. In
G. gotyla, G. nasutus and G. lissorhiynchus, the bladder is covered by
a thick, fibrous coat and is firmly fixed to the body-wall. In
some species the posterior chamber is greatly reduced and its cavity
almost obliterated.

In Crossochilus (fig. 3, 11) the bladder resembles that of certain
species of Garra ; its length is contained 5°3 times in the total length
of the fish. The posterior chamber is long but of uniform thickness
throughout.

Having found so much variation in the species of Garra as
regards this interesting organ I was almost tempted to regard it
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as a specific character; but further examination showed that it 18
not only variable in the different species of the genus, but differs
in individuals of the same species as well. Moreover, in the young
individuals it is in all species very much like the normal form. As
I have already remarked, it is not surprising to find considerable
variation in an organ which shows retrogressive degeneration.
I hope to deal with this aspect of the matter shortly in a separate
paper dealing with the adaptations of the hill-stream fishes.

I lave examined the weberian ossicles in tliese genera and
do not find any great departure in any of them from the normal
form. The platform formed by the transverse processes of the third
vertebra shows certain modifications, but their discussion is beyond
the scope of the preseut enquiry.

GARRA AND DISCOGNATHUS.

Quite recently Annandale and mysell (1920) recoguised Dis-
cognathus as a separate genus from Garra, basing our distinction
mainly on the position of the mouth, which in the former is situat-
ed ncar tlie tip of the snout, on the presence of vestigial lips
and disc in Discognathus and lastly on the fact that in the genus
Discognathus the *“ opercular and preopercular borders’’ meet “‘at
an acute angle on the ventral surface some distance belind the
adhesive disc.” Tu view of the developmental series described
above and also in view of the occurrence in the Darjiling Hima-
layas of a forin very similar to G. guadrimaculatus from Oriental
Africa, T am unable to retain the view recently expressed by Aunan-
dale and myself. If two genera are adopted the systematic position
of certain stages in the development of some advanced members
of Garra beconies obscure and certain abnormalities due to restrict-
ed development cannot easily be referred to their proper genera.

Garman (1912) divided the species of the genus Garra into
three groups which he considered as distinct subgenera. He based
lhis distinction on the number of barbels and recognised Bleeker’s
(1863) two subgenera, Garra and Discognathus, as valid. He at
the same time proposed a new subgenus, Agenciogarra (to accom-
modate his species G. imberba from China), characterised by the
absence of barbels. The specific name he employed for his new
species 1s preoccupied, as Vinciguerra (1889) has described a fish
from Burma as Discognaihus imberbis. The barbels are so minute
throughout the genus that I do uot regard their occasional absence
as a character of subgeneric importaunce.

As regards the relationship of Garra with other Cypiinid
genlera, it is better to postpone a full discussion until the Malay
forms assigned to Crossochilus are available for examination. It
may, however, be pointed out that great similarity exists between
the mouth-parts of Cuvlitna. Crossochilus and Garra and that
Cirvhina holds the same relation to Crossochilus which the less
specialised members of Garra hold to the more specialised forms
in the genus,.
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SYNOPSIS OF THE INDIAN AND SOME OF THE
EXTRA-INDIAN SPECIES OF GARRA.

In the synopsis I have iucluded 21 Indian and 5 extra-Indian
species of Garra. With the exception of G. imberbis, which can
be easily recognised by the total abseuce of its barbels, I have
examined specimens of all Indian species. I have not included
G. wanee from Waziristan because in Regan’s description of the
species I could not find those characters which I have employed
in building up the synoptic table.

The table does not apply to young iudividuals. The uames
of extra-Indian species are placed in square brackets.

n. Barbels absent . G. tmberbis (Vincigu-
erra).
a'. Barbels present.
b. Pupil of eye wholly in posterior half of head.
¢. Proboscis present.
d. Proboscis trilobed,
e. Lateral lobes of proboscis short and in front

of nostrils [G. arabica, sp. nov.]
¢, Lateral lobes of proboscis almost as long as
central lobe, covering nostrils . .. G. bicornuta, Rao.
d g I{‘)roboscis a single projection without lateral
obes,

e. Proboscis well-developed with well defined
lateral tubercular areas.
/ Snout as seen from below trenchant and
bearing a well-defined almost semi-circular
lobe ; space between gill-openings on under
surface less than post-orbital length of head.  G.monti-salsi, sp. nov.
/7. Snout from below evenly rounded and
convex: spice belween gill-openings on
under surface ereater than post-orbital
length of head,.
g Eyes small, contained 3 to 6 times in
length of head ; distance between anus
and origin of anal fin less than 1/3 the
distance between origins of anal and ven-
tral fins . .. G. gotyla (Gray),
g'. Eyes moderately large. contained 3°7 to
4°3 times in length of head ; distance be-
tween anus and origin of anal fin greater
than 1/3 the distance between origins of
anal and ventral fins o .. G.steworliynchus (Jer-
don),
¢ . Proboscis not well developed. represented by
a prominent squarish area in front of nostrils ;
lateral tubercular areas poorly developed.
/. Duorsal fin considerably higher than length
of head ; lobes of ciudal fin equal ... G.gravelyi & (Annan-
dalc).
/" Dorsal fin almost equal to or less high
than length of head ; lobes of caudal fin not

equal o ... G.nasutus (McClell,).
c’. Proboscis absent.
d. Tubercular areas on snout present ! G. jerdoni, Day.
d'. Tubercular areas on snout absent G. annandalet. Hora,

5'. Pupil of eye not wholly in posterior half of head.
c. Pupil of eye ncarer posterior margin of opercu-
lum than tip of snout.
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d. Proboscis present on snout forming a distinct
median knob ; no groove marking off tip of snout G, lamtéa <&, Ilam.
Buch.
d'. Proboscis absent or represented by a raised
area between the nostrils,
e. Tubercles on snout usually present ; two short
latLral groaves marking off tip of snout .. Gomullva (Sykes).
. Tubercles if present fe\v ; NO grooves on
snout {snout smooth).
e Anterior origin of dorsal equidistant from
tip of snout and base of caudal,
g. Scales present in post-pelvic region and
on dorsal surface in front of dorsal .. G Ussorhynchus (Mc-
Clell.).
g'. Scales absent in post-pelvic region and
on dorsal surface in front of dorsal ... G. abhoyai. sp. nov.
. Anterior origin of dorsal not equidistant
from tip of snout and base of caudal.
. Ventrals distinctly reaching beyond anal
opening.
/t. Anussituated almost midway between
anterior origins of anal and ventral fins . kempz, sp. nov.
it'. Anus not situated midway between
anterior origins of anal and ventral fins.
7. Distance between anus and anterior
origin of anal fin greater than 1/3
distance between anterior origins of
anal and ventral fins ... G. naganensis. sp. nov.
7'. Distance between anus and antenor
origin of anal fin less than 1/3 dis-
tance between anterior origins of

anal and ventral fins ... G. prashadi, sp. nov.
g'. Ventrals almost reaching or not reach- :
ing the anal opening ... G.gravelyi,  (Annan-
dale).

’. Pupil of eye almost in middle of head or nearer
tip of snout than posterior border of operculum.
4. Belly and dorsal surface in front of dorsal fin
naked G. rossicus ( Nikolski).,
d', Belly and dorsal surface in front of dorsal fin
not naked.
e. Anterior origin of darsal alimost equidistant
from tip of snout and base of caudal.
/- Maxillary barbels shorter than diameter

of cye.
& Diameter of eye contained 3°9 times in
angth of head . [G. sp.]
Diameter of ecye contained .1..]. times in
lcngth of head ... G. notata (Blyth).
/'« Maxillary barbels longer than diameter of
&5 I G. chandhurii, sp. nov.

¢'. Anterior orxgm of dorsa] not eqmdnstant from
tlp of snont and base of caudal.
/. Anterior origin of dorsal nearer tip of snout
than base of cauda]
g- Mental disc absent or rudimentary ... [G. adiscus (Annan-
dale).]
g'. Mental disc present.
h. Anterior origin of ventrals distinctly
nearer base of caudal than tip of snout.
. \nterior origin of anal nearer base
of caudal than anterior origin of
ventrals . G. lamta. 2 Ham,
Buch.
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7'+ Anterior origin of anal nearer ante-
rior origin ol ventrals than basc of
caudal . ... [G. rufus (Heckel).]
2t'. Anterior origin of ventrals almost
equidistant from base of caudal and tip
of snout . ... G.jenkinsonianwm, sp.
nov.
f'. Anterior origin of dorsal nearcr base of
caudal than tip of snout.
g. Ventrals extending beyond anal open-
ing; anus considerably removed from

base of anal fin ... .. G. rupeculus (Nlc-
Clell.).
g'. Ventrals just reaching anal opening ;
anus close to base of anal fin . [G. blanfordi (Boulen-
ger).]

Part 1. INDIAN SPECIES OF GARRA .

Garra bicornuta, Rao.

1920. Garra bicoruuta, Rao, Aun. Mag. Nat. Hist. (9), VI, p. 57, pl. i.
figs. 3, 3a, 3b.

Of this species 1 have examined six specimens; three are
females and in the remaining three I have not been able to deter-
mine the sex.

There is a well-marked trilobed proboscis on the snout. The
lateral lobes are free and tapering while the median lobe is
represented by an immoveable rectangunlar prominence. The
nostrils are situated near the bases of the former and are covered
over by them.

The air-bladder is reduced, but its form is of the normal
Cyprinid type. The following are the dimensions of the air-
bladder in a specimen 97 cm. in length:—

I.2ngth of anterior chamber . 6°5 mm.
' . posterior , . .. 11’0 .,
Greatest diameter of anterior chamber - . 46,
A . .. posterior |, ‘ .. 36

In another mature feniale specimen 12'5 cu. in length, the air-
bladder is contained almost g times in the total length of the fish

Tunga R., Mysore ... Narayan Rao ... 3 syntypes and 3
other specimens.

Garra monti-salsi, sp. nov.
1872. Discognathus lumta, Day, Fourn. As. Soc. Beungal XLI1 (2),
o Rk
1878. D[s?og;)zatlms lamta, Day (in part), Fish. India 11, p. 327,
pl. cxxiii, fig. 1.
1889. Discognathus lamta, Day (in part), Faun. Brit. Ind. Fish. ],
p- 316.

In this characteristic species the dorsal profile is slightly
arched, the ventral is straight and horizoutal anteriorly but rises
to the base of the caudal fin posteriorly. The head is much
depressed and is almost rectangular; its iength is contained 39
times in the length of the fish withont the candal; it is 1°4 times
as long as broad. The eyes are situated in the posterior half of
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the head and their superior margin is coterminons with the dorsal
profile ; the diameter is contained 35 times in the length of the
head. The interorbital space is somewhat concave and is 2°2
times as broad as the diameter of the eye. The snout is thrice
the diameter of the eye and bears a well- -developed median pro-
boscis, which extends almost to the anterior end of the snout.
The dorsal profile of the proboscis is convex and the ventral
concave; it is constricted in the middle and is tunberculated near
the anterior swollen end. The snout is marked by a deep trans-
verse cleft near its anterior end and bears two prominent tuber-
cular areas; when seen from below the snout appears to be
trenchant and shows a well-defined almost semicircular lobe near
its tip. The nostrils are sitmated externally at thie base of the
proboscis a short distance in front of the eye. The posterior
nostril of each side is completely covered by a rectangular lid.
The slit of the month is arched and the mental disc is well
developed. There are two pairs of barbels shorter than the dia-
meter of the eye. The gill-openings extend for a considerable
distance on the under surface and are separated from cach other
by a distance slightly greater than the diameter of the eye; the
opercular bones are not followed by a fleshy flap posteriorly. The
lateral line is almost straight and is in the middle of the body ;
there are 32 scales along its length and 7 longitudinal rows between
the bases of the dorsal and the ventral fins. The dorsal fin is
situated nearer to the tip of the snont than to the base of the
candal fin; its base is equal to the length of the head in front of
the posterior margin of tiie orbit; the first branched ray is the
longest and is much higher than the body; the free margin of the
fin is concave. There are eight branched rays in the dorsal
besides thrce that are not branched. The ventrals are sitnated
below the middle of the dorsal and their origin is slightly nearer
the base of the candal than the end of the snout; they extend to
the anus and are somewhat shorter than the pectorals which are
considerably shorter than the length of the head. The anal alnost
extends to the base of the candal fin.

The air-bladder is small and the scales on the chest and on
the middle of abdomen are poorly developed.

The unique specimen of the species had been opened ont
and the viscera removed, but still I have been able to find a few
wminute eggs in the oviduct. It is a female Tog mm. in length
without the caudal fin.

Type-specimen.—Y 9953/1, Zoolegical Survey of India (Ind.
Mus.).

Locality.—'The specinien was purchased from Day and is the
original of the figure referred to above. It was collected for him
*“ by Dr. Waagen from the Nilwan ravine near the Shapnr salt
ranges, >’ Punjab.

Since the above description was written, I have found several
specimens of the species in the unnamed collection of the Indian
Museum from the Khewral gorge (alt. 2000 ft.) in the Jhelum
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District, Punjab. The adults agree with the type-specimen very
closely. Im the voung individuals the proboscis is short and the
snout when seen from below is 1ot trenchant but is evenly rounded ;
the first few rays of the dorsal fin are greatly elongated and the
gill-openings are somewhat wider.

Garra gotyla (Gray).

1832. Cyprinus gotyla, Gray, Ill. Ind. Zool., pl. 8%, figs. 3, 3a.

1867. Garra gotyla, Steindachner, Sits. Ak, Wiss, Wien LV (1), p.
360, pl. 2. figs.

1919. Discognathus kangrae, Prashad, Rec. Ind. JMus. XN'1, pp. 163—
105, Higs. 1 and 1a.

1919. Discognatlius jerdoni vav. kangrae, Annandale, Rec. nd. Mus.
XV, p. 74.

It is after long hesitation and not without reserve that I recog-
nise this species as valid. Gray has not given any description of his
species, but as most of his figures are made from specimens col-
lected in Northern India, I have referred the North Indian speci-
miens with a well-developed proboscis to this form. The specimens
from the Eastern Himalayas differ, as regards the shape and pro-
portions of the head, from those found in the Western Himalayas.
The eyes in hoth sets of specimnens, are, however, in the posterior
half of tlie head aud are comparatively smaller than in atlied
species of the genus.

The air-bladder in a specimen from XKangra, Punjab, is
minute; its aunterior chamber possesses a thick fibrous coat which
firmiy attaches it to the dorsal body-wall. The walls of the pos-
terior chamber are somewhat thickened. The following are the
measurements of the bladder in a specimen 14 cm. in Jength :—

l.ength of anterior chamber e '3 mam.
0 ,. posterior . o cee 3°5 MM,
Greatest diameter of anterior chamber ... 3'0mm.
" " ., posterior ., .. I's mm,

Garia gotyla has a fairly extensive but restricted range as it
occurs along the base of the Himalayas throughout their length.

Jaugal Khad, Kangra, Panjab ... N. Annandale oo

Kangra Valley, hill-streams ... Punjab Fisheries s

Ravi R., near Madhopur, Punjab " n Secveral young.
Simla ... . . Purchased from Day . 1.

Chumba ... . N . it

Dhikla, Gharwal Dist., U.P. . R. Hodgart Lo fig

Mahanadi R., Darjiling Dist. G. E. Shaw . Scveral.

Garra stenorhynchus (Jerdon).

1849. Go(o;;lzynclzus stenorlynchus, Jerdon. Madras Fourn. Lit. Sci.
XV, p. 310. :

1849. Gonorhynchus gotyla, Jerdon (nec Gray), ibid., p. 309.

1807. Garra gotvla, Day (rec Gray), Proc. Zool. Soc. Londosu, p. 288.

1919. Discognathus jerdoni, Annandale (iec Day) in part, Rec. liud.
Mas. XN'L, p 132,

1919. Discognatius jerdoni, Annandale (rzec Day) in part, Rec. [nd.
Mus. XVI111, p. 73, pl. ix, fig. 1 and pl. i, fi

A
g3
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1919. Disqoz,;qu/ms stenorhynchus, id.. ibid., p. 74, pl. ix, fig. 3. ph
bl e Sl

1919. D[srog;?af?ms gotvla, id., ibid., p. 75, pl. x, fig. i; pl. xi, fig. 6.

1020. Carra jerdonia, Rao (nec Gray) in part, Ann. Mag. Nat. Hist.
(9) V1, p. 53.

1020. Garra stenorliynchus, id., ibid., p. 33.

The proboscis on the snout exhibits considerable variation
and it is on this account that so many different species have been
recorded or described from South India. Having examined nu-
merous specimens of this form, I am convinced that all these
should be referred to G. sfenorhynchus. The extent of the snout
dozs not depend upon the age or the sexual maturity of the
specimen as is shown by the collection before me. ‘I'he specimens
with a comparatively small proboscis have been referred to B.
jerdoni (see Day) both by Annandale and Rao; but on dissection
some of them have been found to be full of eggs.

The air-bladder is rather characteristic and provides a good
specific distinction. In a ripe female specimen 12 cm. in length,
the following are the measurements of the bladder :——

Length of anterior chamber - . 5°0 mm.
v  posteror " 3'5 mm.
Greatest diamcter of anterior chamber 38 mm.
o " ., posterior ., ... 2'0 mm.

The bladder is provided with a thicker coat; its posterior
chamber is swollen anteriorly and drawn out into a fine process
posteriorly, the walls of which are thickened.

Nierolay Stream, Bhavani R., N. Annandale .. II.
Base of Nilgiris.
Hill-streams, Coorg, Mysore .  C. R. Narayan Rao 18.
Mettupalaiyam, Dist. Coimba- N. Annandale 7-
tore.
Nilgiris, Madras ... . Day .. 2.
Madras . 1.
g A.S.B. i,

Garra gravelyi (Annandale).

1018. Discognathus lamta, Annandale, Rec. Ind. Mus. X1V, p. 45.
1919. Discognathus gravelyi. Annandale. ibid., NV1, p. 133, pl. il
figs. 3, 3a.
Of the five specimens procured by Dr. N. Annandale from the
Inlé Lake and the He-Ho strecam, two are ripe females, one ripe
male and two immature males. The type specimen of G. gravely:
is the mature male and differs considerably from the female speci-
mens, but the presence of two young males serves to a certain ex-
tent as a connective link between the two forms. In the imale the
mental disc is better developed, the mouth is considerably behind
the tip of the snout and consequently the labial fold is more ex-
tensive, the pectoral fins are longer than the head, the snout
possesses an indistiuct proboscis and the head and body are some-
what depressed with the chest almost naked, while the female
lacks all these characters.
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The air-bladder is quite normal and is not much reduced. In
a specimen g7 cm. in length, the following are the measurements of
the bladder:—

l.ength of anterior chamber . .11 mm,
., poslerior o 22 mm.

Specimens of this species were examined from the following
localities :—

He-Ho stream, S. Shan States ... N. . \nnandale o
Fort Stedman, Inlé lLake, S. Shan - 28
States.

Garra nasutus (McClelland).
Plate XXIV, fig. 4.
1838, Platycara nas+ta, NcClelland, Fourn. As. Soc. Bengal V11 (2).
p. 947, pl. Iv, figs. 2, 2a and 26.
1839. Platycara nasuta. McClelland, Asiatic Res. NIN, p. 300, pl.
Ixvii, figs. 2.
1839. Gouorliynchus candatus, McClelland, 7bid.. p. 375.
1868, Discognathus nasutus, Giinther, Cat. Byit. Mus. Fish. V', p. 70.
1913. Discognathus lamta. Chaudhuri, Rec. Ind. Mus. V111, p. 247.
‘I'his species 1s kunown to me from one adult specimen from
the Abor Hills and from numerous young and half-grown speci-
mens from Manipur, Assam and Maujhitar, Sikkim. As McClel-
land’s description of the species is brief and his figures totally
inaccurate, I take this opportunity to redescribe the species from
the adult specimen with notes frour the young examples.

D.2/8—¢g. A.z2/5. P.14. V.8.

In Garra nasutus the head and body are greatly depressed and
the fish comes to resemble the species of the Homalopterid genus
Balitora in form. The dorsal vrofile is slightly arched ; the ventral
is straight and liorizontal throughout. The head is almost as
broad as long ; the length is contained 5°7 times in the total length of
the fish. The length of the caundal fin is contained 54 times and
the depth of the body near the origin of the dorsal fin 6°2 times in
the length of the fish. The eyes are dorso-lateral in position and
are invisible [rom below ; they are sitnated in the second half of the
bead and their diameter is countained .42 times in the length
of the head, 2.6 times in the length of tlie snout and twice
in the iuterorbital distance. There is a short, broad and indis-
tinct proboscis on the suout; the tip of the snout is marked
off iuto a rounded lobe. There are two pairs of short barbels,
shorter than the diameter of the eve. The mental disc is almost
circular and coextensive with the width of the head. The lateral
line is straight; it is somewhat nearer to the ventral than to the
dorsal surface. The scales are rather thin and alinost indistin-
guishable; there are 34 scales along the lateral line and 8 longi-
tudinal series of scales between the bases of the dorsal and the
ventral fins. The dorsal fin is higher than the body and is almost
as long as the head; its origin is nearer to the tip of the snout
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than to the base of caudal fin. There are uine branchied and two
unbranched rays in it aud the first branched rav is tlie longest. The
ventrals originate before the fourth branched dorsal ray and extend
to beyond the anal opening. The candal fin is deeply emarginate,
the lower lobe is much the louger. The colour of the body and
liead in spirit is uniformly dark brown with the exception of the
ventral surface which is dirty-white. The colour of the upper
and the Jower surfaces of the paired fins corresponds to the colonr
of the dorsal and the ventral surfaces of the body respectively.
There are black spots at the bases of the dorsal fin rays and the
membrane between the ravs is also blackened.

Extreme modification of the air-bladder occurs in this species.
Both the chambers are minute and possess thick walls. There is
a thick fibrous coat covering the bladder and fixing it firmnly to the
body-wall. The foliowing are the measurements of the bladder in
the adult specinien :(—

Length of anterior chamber 25 mm.
o posterior . 3°5 mm.
Greatest diameter of anterior chamber 2°5 mm.
i posterior I'5 mm.

In the voung specimens, the Lead and body is not greatly
depressed aund the air-bladder is comparatively larger. The two
lobes of the caudal fin are unequal and au indistinct proboscis is
present on the snout, ‘The head is fairly long and bluntly pointed,
and the eye in some examples is not wholly in the posterior halt
of the liead. 'The upper surface is dark aud the under snrface of
the head and belly is white. The fins are white and at the base of
the dorsal fin there are smnall black spots; sometimes a big black
blotch is present before the base of the caudal fin In an example
from Manipur oue of the rostral barbels is furcate.

Annandale (see Chaudhuri, 1913) identified the Abor specimen
from Siyvom River as Discognathus lamta subsp. nasutus (McClel-
land).

Distribution.—NMcClelland recorded it from the Khasi and the
Mishmi Hill tracts. Specimeuns of this species hiave uow been
obtained in the Abor Hills and in the Manipur Valley, Assam. 1
refer numerous young specimens from Sikkim to this species with
some doubt.

Siyom R., below Damda, Abor S, \W. Kemp I.
Hills.

Assam .. Purchased from Day ?

Manjhitar, Sikkim . B. L. Chaudhuri . Several.

Streams in the Manipur Valley S. L. Hora . 20,

Measurements in millimetres.

Total length, including length of caudal 1300
l.ength of caudal : . 25°0
Depth of body near origin ot dorsal . 20°0
Length of head . 255
Width of head .. 220
Diameter of eye 53

t.ength of snout TES
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Interorbital width ) . 11°0
Length of caudal peduncle 196
Height of caudal peduncle 12°5
Longest ray of dorsal 230
o, anal ) 19'0

i uwlh of pectoral 240
. ., ventral 230

Garra jerdoni, Day.

I.)CIJ
C/J\J

1867. Garra jerdoni, Day, Proc. Zool. Soc. London, p. 288.
Ie 5

78. [)1'2‘ognaf/1us Jerdoni, Day, Fish India. 11, p. 528, pl. cxxil,
g. 6

1589. Discognathus jerdoni, Day, Faun. Brit. Ind. Fish. 1, p. 237.

1919. Discognathius L’Iegam \nn'mda!e, Rec. Ind. Mus. XN, p. 70,
pl.ix, fig. 15 pl. xi, fig.

1920. Garra /Ilaf)’[‘t’pllafa R'm Anu Mag. Nat. Hist. 19) V1, p. 30,

pl. i. hgs. 2, 2qa, 2b.

This species is readily recoguised by its flat or slightly con-
cave head and by the presence of a large number of prominent
tubercnlar areas on the otherwise smooth snout.,

Rao described Garra platycephala from young specimens in
which the tubercular areas are not raised and the snout, though
marked by a large number of mucous pores, is uniformly flat-
tened.

The air-bladder is much reduced; the following are its
measurements in a female example 13°9 em. in length :—

Length of anterior chamber ... 065 mm.
., posterior ,, .. 3omm,
Greatest diameter of anterior chamber ce. 43 mm.
. . . posterlor ) oo 2°5) DG,

Specimens of this species were examined from the following
localities :-—

Bhavani R., Nilgiris, Madras Purchased from Dav i
Nierolay Stream, base of Nilgiris N. Annandale 2
Cavery R., Seringapatam, \l\som C. R. Narayan Rao i

Garra annandalei, sp. nov.

—

878. Discogiathus lamta, Day (in part). Fish. /ndia 11, p. 527. pl.
exxii, hg. 4.
188y. Discognathus lamta, Day (in part), Faun. Brit. Ind. Fish. 1,
p- 240, fig. 87.

The fish is almost subeylindrical with the head and body
slightly depressed. The dorsal profile rises considerably from the
tip of the snout to the base of the dorsal fin beyond which it
gradually slopes to the base of the caudal fin. The ventral pro-
file is straight throughout. The length of the head is coutained
4°5 times and the depth of the body 4°5 to 5 times 1n the length of
the fish without the caudal fin. The head is 1°2 times as loug as
wide. The eyes are laterally placed, slightly below the dorsal pro-
file of the head, and are invisible from below ; the diameter is con-
tained 52 times in the length of the head and about 2'5 times in
the length of the snout and in the interorbital width. The moutl:
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is small and is sitvated eonsiderably behind the anterior end of the
snout ; the mental disc is well developed. There are two pairs of
short barbels, shorter in length than the dianieter of the eye; a
distinet deep groove ruus from the base of the rostral barbels to
the angle of the mouth. The dorsal fin eommenees in advance of
the ventrals and is distinetly nearer the tip of the snout than the
base of the eaudal fin ; its longest ray is shorter than the depth of
the body below it. The pectorals are shorter thau the head and
are separated from the ventrals by half of their own length. The
ventrals extend beyond the anus but do not reach the base of the
anal fin. The eaudal fin is deeply emarginate ; the caudal pedun-
cle is 1°2 times as long as high. The lateral line is straight and
runs almost in the middle of the body. There are 34 to 38 seales
along the lateral line and 8 series of longitudinal rows of seales
between the bases of the dorsal and ventral fins. There is a sealy
sheath to the base of the dorsal and a scaly appendage to that of
the ventrals. The scales are large but ineonspieuous on the chest
while they are fairly well marked on the belly.

The sides and the upper surface of the head and body,in
spirit, are dark ; tlie under surface is dirty white. The pectoral,
dorsal and the ecaudal fins are dusky; the ventrals aud the anal
whitish. Some of the seales along the lateral line show a pinkish
tinge in the ecentre.

Type-specimen.—F 10071/1, Zoological Survey of India (Ind.
Mus.).

Tlhere is a mature female purcliased from Day wlich is labelled
as having come from Assam. Several other specimeus have recently
been sent to us by Mr. G. E. Shaw from various streams at the
hase of the Darjiling Himalayas.

Measuremendts 1n millimetres.

A. B
I.ength of tish without caudal . .. 118 105°5
. ., head . 20 3
\Width of head . ) 18
Depth of hody near origin of dorsal 23.5 23
Diameter of eyc . .5 4'5
l.ength of snout 13 11°7
Interorbital width 12'5 107
1.ength of caudal peduncle 18 17'5
Height of caudal pe luncle : 16 1
Longest ray of dorsal _2005 210§
- o anal 17 17
l.ength of pectoral 23 19°0
B ., ventral 19°5 10

Garra mullya (Sykes).

1841. Chondrostoma mullya, Sykes, Trans. Zool. Soc. London 11, p. 359,
pl. Ixii, fig. 3.

1844. Discognathus fusiformis, Fleckel, in Higel's Kaschmir, p. 387,
figs.

1865. Garra malabarica, Day, Proc. Zool. Soc. Londou, p. 207.

1865. Garra malabarica, Vay, Fish. Malabar, p. 205, pl. xv, fig 1.

1867. Garra alta, Day, Proc. Zool. Soc. London, p 349.
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1868. Discognathus lamta, Gilnther (in part), Cat. Brit. Mus. Fish
VL p. 69.

1878. Discognathus lamta, Day (in party, Fish. India, 11, p. 527.

1889. Discognathns lamta, Day (in part), Faun. Brit. Ind. Fish. |,

. 247.

1910. Discognathus lamta, Annandale, Rec. /nd. Mus., XN'1, p. 131,
text-fig. 1, pl. i, hgs. 1, 14.

1919. Discognathus jerdoni, Aunnandale (izec Day) in part, 7bid., p. 132.

1019. Discognathus nasutus, Annandale, (zec McClelland), ibid., p. 132,
pl. i, figs. 2, 2a.

1919. Discognathus lamta, Annandale, Rec. Ind. Mus. X111, p. 72.

191, Discognathius jerdoni, Annandale (nec Day) in part, ibid., p. 73,
pl.ix, fig. 2. ) ‘ )

1920. Garra /ambla. Rao, Ann. Mag. Nat. Hist. (9) VI, p. 49.

1920, Garra jerdonia, Rao, (nec Day) in part, ibid., p. 53.

1920. Garra jevdonia vav, brevimentalia, id., ihid., pp. 51-30. pl. 1, fig~.
1a, 15.

Gavra mullyva is the most widely distributed species of the genus
in India: its range extends from Kathiawar, through the greater
part of the Central Provinces, to the whole of Peninsular India.
Consequent npon a wide range it shows a certain amount of
variation, In some examples the disc is greatly reduced and its
free borders represented by a short fringe. In one example from
Bombay, the paired fins are extremely small and show a stunted
erowth. The forr is fusiform and the snout is almost smooth.

Specimens of this species occurring in hill-streams are some-
what flattened and different looking. The air-bladder exhibits
considerable variation and in the hill-stream forms it is usually
reduced. The species seem to be still in process of adaptation to
hill-stream life.

The following are the measurements of the bladder in a speci-

men from Malabar which is 10 cm. in length without the caudal
fin:—

Length of anterior chamber .. &2 mm
» . posterior SRS st

Streams in Coory, Mysorc C. R. Narayan Rao ... Several.

Kavery Sangam, Mysore B. I.. Chaudhuri .. 8.

Malabar . . . Purchased from Day 0

Tenmalai, Madras ... ... N. Annandale e 1.

Mettupalaiyam, Dist. Coimbatore, " 2,
Madras.

Nierolay Stream, base of Nilgiris, . son 1O
Madras.

Cochin Forests, Madras ... J. R. Henderson 12.

Yenna Valley, Satara Dist.,, Bom- N. Annandale and F. H. 1,
bay. Gravely.

Koyna Valley, Satara Dist,, Bom- F. H. Gravely I.
bay.

Mcdha, Satara Dist., Bombay ... S. P. Agharkar 1.

Dhoni, near Wai, I[{rishna R., - ! .11,
Bombay-.

Vashishti Valley, Ratnagiri Dist., F. H. Gravely ... 124
Bombay-.

Borivli. Thana Dist,, Bombay ... Bactenological Laboratory, 2.

Bombay. ’

Poona . .. Purchased from Day 1.

Khodmal Hills, Orissa ... J. Taylor 6.

Chanda, C.P. ... Mus. Coll. 1.

Birblhum . 3.
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Base of hills, Chakardharpur Sing- F. H. Gravely ... soo o
bhoom Dist., Chota Nagpur.
Pachmarhi, C.P. ... -\. Buchanan, \V\ H. Kenrick Several,
and F. H. Gravely.
Near Sasan, Gir Forests, IKathia- S. P. Agharkar | 2.
war.
Streams in Girnar Mt., near juna- - - ... Several.

gadh, Kathiawar,
)

ASB. 1.

Garra lamta, Ham. Buch.
Plate XXIV figs. 2, 2a.
1822. Chrprinus t Garra) lamta, Hamilton Buchanan, Fish. Ganges. pp.
3430 305-

D.2/8. A.2/s.

As has already beeun pointed cut considerable confusion has
centred round this historic species. Haviug now collected speci-
mens from the tvpe-locality I take this opportunity to define the
species precisely. Ihave compared my specimens with Buchanan’s
manusciipt drawing and find no differerice between the two.

Garra lamta is a beautiful little Cyprinid fish with a fusiform
body, highest near the origin of the dorsal and tapering towards
both ends. The head and body is depressed but not greatly so.
The length of the head is contained 47 times, of the caudal fin 5
times and the depth of the body 5'2 timies in the length of the fish
including thie caudal fin  The head 1s 1'2 times as long as broad.
The eyes are lateral aud are situated slightly Dbelow the dorsal
profile of the head; they are almost invisible from below. Their
diameter is contained four times in the length of the head, twice
in the interorbital width and 1°7 times in the length of the snout.
In the female the eve is almost in the middle of the head, in the
male, however, it is somewhat in the posterior half. The snout is
smooth in the female while in the male it is provided with a short
knob-like median proboscis in front of the nostrils; the tip of the
snout is also marked off by a grcove into a transverse lobe which is
covered by spiny tubercles. Tubercles are also present on the
sides of the suout in front of the nostrils. The mouth in both
sexes is a smiall, slightly arched transverse opening on the under
surface consideraply behind the anterior end of the snout. In
the male the mental disc is better developed. There are two
pairs of short thread-like barbels. In the male the barbels are
comparatively much longer than in the female; the rostral pair
being longer than the diameter of the eve. The origin of the
dorsal fin 1s nearer to the tip of the snout than to the hase of the
caudal ; it is not so high as tlie depth of the body below it; the
last undivided ray is the longest. In the female its free margin
is trumcate whereas in the nale it is slightly concave. The veu-
trals are sitnated almost below the middle of the dorsal and their
origin is equidistant from the tip of the snout and the base of the
candal fin in the male, while in the female it is much nearer to the
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base of the caudal fin than to the anterior end of the snout. The
pectorals are shorter than the head and are sharp in the middle.
They are separated from the ventrals by a distance less than 3 of
their own length ; the ventrals extend to the anal opening. The
anal fin is short and almost reaches the base of the caudal, which
is deeply emarginate. There are 30 to 3I scales along the lateral
line and S longitudinal series of scales between the bases of the
dorsal and ventral fins; a scaly appeudage is only present near
the base of the ventral fin in the female. The scales on the
chest and the belly in the male are much reduced and, indeed, to
the naked eve they appear almost absent; in the female con-
spicuous scales are present on the belly, but on the chest thev
are somewhat reduced.

The air-bladder, in the young specimens that I have examined,
is quite normal ; its length 1s contained about 3 times in the total
length of the fish. The following are the measurements of the
bladder in an immature male specimen 54'5 mm. in length :——

LLength of anterior chamber . 5 nm.
. .+ posterior Ve 9'5 mm.
Greatest diameter of anterior chamber 33 mm,
. ., posterior - 3'0 mim.

The following changes in the colour of the fish were noticed
by keeping it living in water in a small dish :(—‘‘ immediately after
it was removed from the streain the fish was almost transparent,
but shortly afterwards a black longitudinal streak was observed
along the lateral line and above it was a whitish band running
from behind the eye to the base of the caudal fin. An indistinct
black blotch was also to be seen on the sides of the tail near the
base of the caudal fin.”” On transferring the fish to weal alcohol,
the upper surface was noticed to be greenish and the belly yellowish-
white, the fins immaculate except for the few rays in the dorsal
and the caudal fins which were streaked with black along their
length. These observations were made on a female specimen in
the field in October; but since then the specimens have changed
considerably in spirit and there are marked differences in the
colouration of the male and the female examples. In a female
specimen the whole of the upper surface of the head and body is
dusky and the ventral dirty white. There is also a longitudinal
streak on the sides which begins in a prominent black spot near
the upper margin of the gill-opening and ends in a rounded black
blotch near the base of the caudal fin which is lightly streaked in
the middle. In the male the general colouration is very much the
same, but instead of a longitudinal black stripe there arc 5 or 6
longitudinal wavy black lines, most conspicuous in the tail region.
and the black blotch near the base of the caudal fin is replaced
by a short vertical bar. There are minute black spots near the
bases of the dorsal fin-rays and the membrane between these is
also blackened in certain regions.

This species iustead of having a very wide range, as stated
by a number of authors, is restricted to the eastern part of the
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Vindhya Range and the Nepal Terai. Buchanan procured some
specimens from the Gorakhpur District, probably from the hill-
streams.

Measurements in millimetres of a female specimen.

Total length inclnding caudal - 470 mm
I.ength of caudal . 93 .
o0 ,. head 1005 ..
\Width of head ) 30 .,
Depth of body near origin of dorsal fin 9'a .,
Diameter of eye - 20,
Length of snout - e
Interorbital width . T AR
Length of longest ray of dorsal 80
" ac o0 . anal - . 7°5 »
o0 ., pectoral 95 -
.. ventral 78
o ., caudal peduncle 57 o
Height of |, » 32 .

I have examined specimens of this species from the following
localities :—

Bhaura Stream. IKharagpur Hills, South  S. J.. Hora 1.
of Monghyr.

Uttar Band, Man R., Kharagpur Hills, . o Mo
South of Monghyr.

Katin Nallah, Kharagpur Hiils, South - . 6.
of Monghyr,

Maldhun, Nainital Dist., U,P. . Mus. Coll. ...

Narsingpur, C.P. Maj. W H. Kenrick

Chandli Deoli, C.P. ... Col. Biddulph

DI = =

Garra lissorhynchus (McClelland).
Plate XXVI, figs. 2, 24.

1842. Platycara lissorliviachus, McClelland, Calcutta Fourn. Nat. Hist.
I, p. 587, pl. Ixviii, fig.
1868. Discognathus macrochir, Giinther, Cat. Brit. Mus. Fish. VI,
. 70,
1869. ]llagraz/z modesta, Day, Proc. Zool. Soc. London, p. 353.
1871. Ma)]'m_z n;odysz‘a, Day, Fourn. As. Soc. Bengal X1. 2) p. 108,
’l, 1x, hg. 2.
1878. ])z'%o.grnat/}us modestus, Day, Fish. fndia 11, p. 528, pl. cxxii,
1889. Dz’s%gf{a/hus modestus, Day, Faun. Brit. Ind. Fish. 1, p. 247.
Giinther seems to have been unaware of McClelland’s Platycara
lissorhynchus, as no reference is made to this species in his cata-
logue. McClelland described his species from specimens obtained
in the Khasi Hills by Mr. Griffith and from page 574 of the volume
cited above, it is clear that he forwarded one specimen ‘‘ to the
Museum at the India House.”” Giinther’s form was known to him
from two examples, one from the collection of the East India Com-
pany and the other from Mr. Griffith’s collection. The former
example is probably that which was despatched to the India
House by McClelland. Having examined numerous specimens
from the Khasi Hills and after having carefully compared them with
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the figures of McClelland and the description of Giinther I find
no difference between the various forms. 1 have also examined
the type of Day’s D. modestus from Northern India, and cannot
separate it from other specimens from the Khasi Hills,

The head and body are greatly depressed in this species and
the form resembles that of the species of thie Homalopterid genus
Balitora ; it was probably the shape which led McClelland to
regard it as a species of his gennus Platycara. The species is also
distingnished from otlier species of Garra by the fact that the chest
and the middle of tlie abdomen are naked while big scales are
present on the post-pelvic region. The pectoral fin is greatly
expanded and is considerably longer than the head.

There is a marked difference in the colour of male and female
specimens. In a female example the colour iun spirit of tlie dorsal
and lateral surfaces is dark livid grey, obscurely marbled with
vellowish brown ; the ventrai surface is dull-yellowish. There is a
dark streak near the free margin of the dorsal and a broad, black,
W-shaped band on the anterior half of the caudal fin; an indis-
tinct black blotch is present near the base of the caudal and a
small black spot just behind the angle of the opercnlum. In the
male tlie colour of the body is much lighter and the characteristic
markings on the dorsal and the caudal fius are absent. The speci-
mens from which the early descriptions were taken were in all
probability males as no reference to the characteristic colouration
of the female is made therein.

The air-bladder in this species has deviated considerably from
the normal form. Not only is it mucli reduced but the posterior
chamber has become thread-like and its walls are greatly thicken-
ed ; the lumen of the cliamber is almost obliterated. The anterior
chamber is firmly fixed to the body-wall by a fibrous coat which
covers it. In a mature female 56 mm. in length, the following are
the measurements of the bladder :—

I.ength of anterior chamber . o 32 mm.
posterlor " . 30 mm.

(eralc~t dlametel of anterior chamber . L. 277 mm.
» ) ., posterior " .. I'o mm.

In Day’s type of modestus, hiowever, the bladder is better
developed and corresponds more closely to the normal form. The
following are its measurements:—

Jgngth of specimen excluding caudal 70 mm.
. , anterior chamber : 3'7 mm.
. ., posterior " 3°0 mm.
Greatest diameter of anterior chamber ... 3'0mm.
9 09 e postermr - ... 20 mm.

I have examined specimens of this species from the following
localities :—

Nong-priang Stream, Cherrapuniji B. Warren S.
Northern India (?) Purchased from Day I.
Assam . .. Mus. Coll. ’ 1.
Jaintia Hills, ‘Assam . Col. Godwin Austen Fo
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Mceasurements vi millimetres.

Total length including caudal 9o mm.
l.ength of caudal ) 185 ,,
. ., head . . 162 .
Width of head . . . 155 .,
Depth of body near base of dorsal RAOF ¢
Diameter of eye 37
Length of snout S5 ,,
Interorbital width So ,,
Length of caudal peduncle 120
Height of caudal peduncle 95
Longest ray of dorsal . . ito ,,
o6 ,o o, anal 17°5 4
l.ength of pectoral | S
. ,. ventral 11’5 ,,

Garra abhoyai, sp. nov.
Plate XXVI, figs. 1, 10, 1).
D. 2/6—7. P.15--16. V.9. A.1/5.

The fish has a characteristic fusiform body; the dorsal profile
rises considerably from the tip of the snout to the origin of the
dorsal fin, beyond which it slopes down to the base of the caudal;
the ventral is almost straight and horizontal in front of the anal
fin, beyond which it slightly rises to the base of the caudal.
The ander surface of the head and body is flat, but the fish as
a whole is not greatly depressed. The length of the head is
almost equal to the depth of the body in front of the base of the
dorsal and is coutained 4°3-4'6 times in the length of the fish.
The eyes arc almost lateral in position and are situated slightly
below the dorsal profile of thie head ; they are placed somewhat in
the posterior half of the head and are invisible from below. The
diameter of the eye is contained 46 times in the length of the
head, 3°3 times in the length of the snout and 3°3-3°6 times in the
interorbital widtli. The snout is smooth and the nostrils are placed
considerably nearer to the eyve than to the tip of the snout. The
mouth is a slightly arched, transverse opening on the under surface
and is provided with a well-marked almost circular disc. There are
two pairs of short barbels; they are shorter than the diameter of the
eye. 'The lateral line is straight and runs along the middle of the
body ; there are 33 to 35 scales along the lateral line. On the
sides and on the dorsal surface behind the dorsal fin, the scales are
well-marked and their boundaries easily distinguishable, while in
frout of the dorsal fin theyv are much reduced and, indeed, to the
naked eye the surface appears to be absolutely devoid of any scales.
The under surface in front of the ventrals is naked but ill-defined
scales are present between the bases of the ventral and anal fins.
T'he dorsal fin commences almost in the middle of the distance
between the tip of the snout and the base of the caudal fin; the
second branched ray is the longest ; it is not as high as the depth
of the body below it; its {ree margin is almost truncate. The
ventrals commence below the 4th ray of the dorsal. The pectorals
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are shorter than the head and are separated from the ventrals by
a distance equal to the base of the dorsal fin. Both the paired
fins are horizontally placed and are provided with muscles on the
ventral aspect of some of the outer rays. The anal fin is consider-
ably removed from the aual opening and its longest ray is twice
as high as the shortest. The caudal fin is evenly lobed and deeply
emarginate.

The air-blader is reduced ; it is not greatiy modified in form.
The following are its measurements in a mature female specimen
65 mm. in length without the caudal fin:—

Length of anterior chamber mm.

35
posterior 00 30 ,,
(vrcalc<t dmmelgr of anterior chamber 28 ,,
. . . posterior » TR

The fish has a characteristic colouration. The upper surface
of the head and body are dusky, while the ventral surface and the
fins are dirty white. There is a light black bar across the dorsal
and a W-shaped black marking on the candal fin.

Lucality.—Three specimens were seut to the Indian Museum by
Mr. Pettigrew from Manipur, Assam; Dr. N. Annandale informs
me that Pettigrew made his collection in the neighbourhood of
Ukhral, which is situated at an altitude of 6ooo ft. among the
Naga Hills.

Type-specimen.—F 5307/1, Zoological Survey of India (Ind.
Mus.).

Annandale (1913, p. 37) recognised this species to be an un-
described form, but he then considered it a race of lamie and did
uot attempt to describe it. He pointed out, however, that the
Manipur race ‘‘has the whole of the ventral surface devoid of
scales and exhibits marked peculiarities in colouration.”

Measurements in millimetres.

A 15. C.
Lotal length excluding caudal 3 01 045
Length of head 14 1 14
I)vplh of body near basc of dorml 45 I35 13
Diameter of eye . A 3 J3
L.ength of snout 7 7 7
Interorbital width 3 73 75
l.ength of caudil peduncle .. . 12’5 11°3 95
Height ,, - . . S 7 7o)
l.ongest ray of dorsal . 11 116 11y
o e anal o 03 10 10°7
! enmrth of pectoral 135 I1I'5  12°3
50 .. ventral 12 1000 11°§

Specimens A and C are females full of eggs; I have not
opened B and, therefore, cannot give its sex.
Garra kempi, sp. nov.
Plate XXVI, figs. 3, 3a.
1913. Discognathus lamta, Chaudhuri, Rec. [nd. Mus. N1 p. 247.
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D.2/8. A.2/5. P.13. V.S

In this fish the head and body are greatly depressed and
flattenied so that the dorsal and ventral profiles are slightly arched
in front of the ventrals, beyond which they gradunally slope to the
base of the caudal fin. The tail is thick and narrow aud almost
whip-like. The head is almost squarish, its breadth being cou-
tained 1°2 times and its height 1°6 times in the length. The depth
of the body is contained 5'6 times and the length of the head
4’5 times in the length of the fish without the caudal fin. The
eyes are small, occupy a dorso-lateral position, and are invisible
from below. They are situated somewhat in the posterior half
of the liead; their diameter is contained 5 times in the length
of the head, 2 times in the length of the snout and 24 times in
the interorbital width ; their superior margin is in line with the
dorsal profile of the head. The snout is broad and semicirenlar ;
the nostrils are situated in its posterior half. Slightly in front of
the nostrils on both sides is a whitish bony area which is some-
what raised from the general surface. There are two pairs of short
thick barbels. the rostral being slightly longer than the diameter of
the eye. The mouth-opening is greatly arched and is as wide as the
breadth of the head. The mental disc is well-developed and is 1°5
times as broad as long. The tubercles on the labial fold and on
the free border of the mental disc are minute. The gill-openings
extend on the under surface for a short distance and the branchic-
stegal rays are not visible.

The origin of the dorsal fin is nearer to the tip of the snout
than to the base of the caudal fin. Its first divided ray is the
longest and is higher than the depth of the body below it. The
ventrals originate sl‘ghtly behind the dersal and their origin is
also slightly nearer to the anterior end of the snout than to the base
of the caudal fin. The paired fins are broad and horizontally
situated. The pectorals are as long as the head and are provided
with thick pads of muscles on the ventral surface of some of the
outer rays ; they are separated from the ventrals by a considerable
distance. The ventrals extend beyond the anus, bnt do not reach
the base of the anal fin which in its turn does not reach the base
of the caudal fin. The anus is raised on a papilla and is situated
almost midway between the origin of the ventral and anal fins.
The lateral line is almost in the middle of the body and runs
straight from the angle of the operculum to the middle of the
base of the caudal fin. The scales are rather small; there are
39 scales along the lateral line and 8 longitudinal series of scales
between the bases of the dorsal and the ventral fins. The scales
are absent on the chest and are much reduced on the belly along
the middle line. The caudal peduncle is 1°8 times as long as high.

The air-bladder. though greatly reduced, does not show any
special modification in the form of a thick coating, etc. The
following are the measnrements of the btadder in the type-specimen
whicli is abont g cm. in length including the caudal :—
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lLength of anterior chamber . cee 4'5 mun.
20 ., posterior , ao W gp
Greatest diameter of anterior chamber e 3
I . posterior ., S

The colour of the upper surface of the body and head is
blackish, as is also that of the dorsal, caudal and upper surface
of the paired fins. On the under surface it is dirty white. The
scales are distinctly edged with black.

Type specimen.—F 7716/1, Zoological Survey of India (Ind.
Mus.).

Locality —Only one specimen has been examined, procuret
by Dr. S. W. Kemp in Siyom R., below Damda at an altitude
of 1300 ft., among the Abor Hills,

Mecasurcments in millimetres of the type-specimen.

Length of fish including length of caudal w. 803
o0 ., head : ... 200
\Width of 90 . 5 o B 170
Depth of body near origin of dorsal .. ... 1060
Diameter of eye 40
Length of snout ... 8o
Interorbital width 98
Length of mouth-opening - " .. 120
Length of callous portion of disc .03
Width ., o - . 03
Distance of anus from anterior end of snout . 3o
Length of caudal peduncle. . 18°3
Height of caudal " 10°0
t.ength of pectoral hn 1077
. ventral .17

Garra naganensis, sp. uov
Plate XXV figs. 2, 2a.
D. 2/7. A.1/5. P.14. V.8

The dorsal profile in this fish rises from the tip of the suout
tc the base of the dorsal fin beyond which it runs straight to
the base of the caudal fin; the ventral is somewhat convex.
The head is flattened on the under surface and is 1'2 times as
long as broad; its length is contained 4°'g times in the length of
the fish without the caudal. The depth of the body near the
origin of the dorsal fin is equal to the length of the head. The
eyes are almost in the posterior half of the head and look out-
wards and upwards; their diameter is contained 4 times in the
length of the head, 2'1 times iu the length of the snout and 2 times
in the interorbital width. The snout is broad and semicircular and
the nostrils are situated in its posterior third. There are two pairs
of short barbels, shorter than the diameter of the eye in length.
The mouth is on the under surface considerably behind the auterior
end of the snout and is provided with weil-developed upper and lower
labial folds. The mental disc is oval, its longitudinal diameter
being half the transverse diamneter. The origin of the dorsal fin is
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much nearer the end of tlie snout than the base of the caudal fin;
it is not so high as the depth of the body below it. The ventrals
commence helow the middle of the dorsal fin and their origin is
equidistant from the base of the candal fin and the tip of the
snout. The pectorals are as long as tlie head and are sharp in the
middle ; thev are separated from the ventrals by a distance which
is more than half of their own length The third ray of the
ventral fin is the longest ; the fin extends bevond the anal opening,
which is situated nearer to the origin of the anal than to that of
the ventral. The anal fin is short and does not reach the base
of the caudal fin. The caudal fin is evenly lobed and deeply
emarginate. The lateral line is straight and runs almost in the
middle of the body; therc are 39 scales aleng its length and 8
series of longitudinal scales between the bases of the dorsal and
anal fins. The scales are absent near the bases of the pectoral
fins and are greatly reduced on the chest and in the middle of
the abdomen ; large scales are present in the post-pelvic region.

The air-bladder is greatly reduced and the posterior chamber
is narrow and long. In aspecimen g8 mm iulength, thefollowing
are the measurements of the bladder:—

Length of anterior chamber 3°3 mm
p()\terun q0 . 10’5 .
(l[L.ilL\[ dmmetel of anterior chamber 38
. . .. posterior . . saon 198 o

The colour on the npper surface and the sides is black, on the
under surface whitish. The dorsal and the caudal fins are dusky
as is also the dorsal surface of the paired fins. The anal and
tile under surface of the paired fins are whitish. There is a
minnte black spot behind the angle of the operculum.

Type-specimen.—F go70/1, Zoological Survey of India (Ind.
Mus).

Locality —A single specimen was obtained by myself in
the Senapati Stream near Kairong, among the Naga Hills, Assam,
in February, 1920.

Measurements tn millimetres.

Total length without the candal 98

l.ength of head : 20

I)Cplh of body near origin  of (Imﬂl - 20
Width of head . . 16°5
Diameter of eyt . . 50
liength of snout . - . . 10°5
Interorbital width : . 10°0
length of caudal peduncle .. 200
Helcrht of caudal pedunele .. 12§
I)l\tancc of vent from anterior end of snoul .. 025
Length of callous portion of disc 10
A\ 1d1h .. .- 7°5
l.ongest ray of dorsal fin . ... 100
. o anal ... 7a
| uwth of pectoral fin 200
o« ventral 180
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Garra prashadi, sp. nov.
Plate XXIV . fig. 3.
D. 3/7—8. A.2/5. V.8-—9. P.13.

The fish 1s subcylindrical with the head and body some-
what flattened on the uuder surface. The dorsal profile rises
considerably from the tip of the snout to the ongin of the dorsal
fin, beyond which it gradually slopes to the base of the caudal;
the ventral profile is straight and horizontal in front of the anal
fin, beyond whicl: it rises to the base of the candal. The head
is shiort and bluntly pointed; its length is contained 4'5 to 5 times
in the length of the fish without the caudal fin ; the head is almost
1°I times as long as broad. The depth of the body near the
origin eof the dorsal fin is slightly greater than the length of the
bhead. The eves are lateral and are in the upper half of the head ;
their diameter is contained 4°3 times in the length of the head and
2to 2'1 times in thelength of the snout and in the interorbital
width. The eyes aresituated slightly in the posterior half of the
head. The mouth is on the under surface, somewhat behind the
tip of the snout ; its gapeis half as broad as the width of the head.
The mental disc is comparatively small but is well developed.
There are two pairs of short barbels, shorter than the diameter
of the eye. The dorsal fin commences nearer the tip of the snout
than the base of the caudal fin ; it is almost as high as the depth
of the body below it. ‘The ventrals are sitnated below the middle
of the dorsal and their commencement is midway between the tip
of the snout aud the base of the caudal fin. The pectorals are
longer than the head and are horizontally placed; they are sharp
in the middle and are separated from the ventrals by half their
own length. The ventrals extend to the anus and are provided
with scaly appendages near their bases. The anal is considerably
removed from the ventrals and does not extend to the base of the
caudal fin. The caudal fin is deeply emarginate; the caudal
peduncle is 1°2 times as long as high.

The air-bladder is minute but of the normal Cyprinid type.
In a male specimen 82 mm. in length the following are its measure-
IEIESESS

Length of anterior chamber 5°5 m.
. . posterior ., . 05 ,,
Greatest diameter of anterior chamber 40,
x oc ., posterior : o 03 o

The scales in Garra prashadi, though well developed, are rather
obscure. 1 have been able to make out 32 along the lateral line
and 6} longitudinal series of scales between the bases of the dorsal
and the ventral fins. The scales are poorly developed on the
abdomen and are absent on the chest.

The colour is rather characteristic, the dorsal surface of the
head is dusky; it is dirty white on the under surface. The
upper surface of the body and its sides above the lateral line are
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dark, the rest of it and the paired and the anal fius whitish. The
dorsal and the caudal fins are dusky. the latter with an oblique
black longitudinal bar on its lower lobe. There is a blaek spot
behind the angle of the operculum and a short obseure black bar
near the base of the candal. Oun thesidesof the tail are a number
of black, wavy longitudinal lines.

Type specimen.—F qo71/1, Zoological Survev of India (Ind.
Mus.).

Locality.—Only three specimens of this interesting species
have been examined ; they were obtained in Malwa Tal, U.P., in
May, 1920, by Dr. Baini Prashad and myself.

Measurements en millimetres.

A B.
Length of fish without caudal ‘ S2 71
. ,, head . 10°5 15°7
Widtk .., , 12 13:3
Depth of body near origin of dorsal 17 3 16
Diameter of eve 38 Sall
l_ength of snout 75 8
Interorbital width 8 60
Length of caundal peduncle e 115
Height of ., . 10°6 01
l.ongest ray of dorsal 17°5 15
s we e anal - 15'5 13°5
l.ength of pectoral . 10°% 10°5
.. ventral 17 il

Garra notata (Blyth).

1860, Platycara notata, Blyth, Fourn. As. Soc. Bengal, XXIX. p. 101,

To this species I refer three young specimens collected by
Major Berdmore in l'enasserim, Burma. Blyth’s deseription of the
species is inadeqnate and 1 therefore take this opportunity to add
a few notes to it.

D. 2/7--8. A.2/5. P.14—15. V.o.

In Garra notata the under surfuce of the head and body are
greatly flattened and tlie ventral profile is straight and horizon-
tal throughout. The dorsal profile is arched; it rises from the tip
of the snout to the base of the dorsal fin, beyond which it slopes
down to the base of the caudal. The head is almost one amnd
a half times as long as broad ; its length is eontained 4°I times in
the length of tlie fish without the caudal fin and is slightly greater
than the depth of the body near the origin of the dorsal fin. The
eves are almost lateral but invisible from below ; their diameter is
econtained about 3°3 times in the lengthh of the head, 1°3-1°g .
times in the length of the snout and 1°8 times in the interorbital
width. There are two pairs of thread-like barbels; the rostrals
are longer than the diameter of the eve; the maxillary are very
small and Hable to be overlooked. The eye is situated almost in
the middle of the head or slightly muearer to its posterior margin.
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The origin of the dorsal is almost equidistant from the tip of the
snout and the base of the caudal fin or it is somewhat nearer to the
tormer. ‘The scales iu front of the ventrals on the under surface
are greatly reduced and, indeed, to a superficial observer may
appear to be almost absent. There are 33—34 scales along the
lateral iine and 8§ series of longitudinal rows of scales between the
bases of the dorsal and ventral fius.

The colour has undergone considerable change as the speci-
mens lave been preserved in spirit for a long time. Except
for the under surface in front of the ventrals and the cheeks,
which are whitish, the fish is dark brown. There is a black spot
vear the angle of the opercuium and a series of black markings
at the bas: of the dorsal fin-rays.

Blyth describes the colouration of the fish as follows:—
““Colour dusky olive-green above and on the sides, beneath buffy-
albescent. Base of the dorsal fin whitish, setting off a series of
black spots, larger anteriorly and the hindmost generally obsolete -
rest of the fin a little nigrescent. Qane or more spots also at base
of the anal fin. Pectorals somewhat yellowish at base, then black-
ish; a dusky line along each longitudinal row of scales becoming
gradually visible towards the tail.”” The colouration was noted
from a specimen about 6 in. in length.

Measurements in millimetres.

f.ength of fish without candal ... 34 545
. .. head 13 13°5
Width of head 9 g6
Depth of bady 12'5 135
Diameter of eye 3 32
l.ength of snout 37 33
Interorbital width ... 55 6
length of caudal peduncle 93 g2
Height |, - . 6 07
Longest ray of dorsal Il 10°7
- ., anal S 9'7
lLength of pectoral 11'7  12°§
. ventral 82 10

Garra chaudhurii, sp. nov.
Plate XXV, fig. ;.
D.2/7—8. A.2/5. P.13—15. V.S8.

This species is represented by smnall individuals from the
Darjiling District of Northern Bengal. The head and body are
depressed and the ventral profile is almost straight ; the dorsal
profite is arched and slopes considerably on both sides from the
origin of the dorsal fin. The head is coutcal and is 1°3 times as
long as broad ; its length is coutained fro:m 4°I to 4°9 times in the
length of the fish without the caudal. The depth of the body is
as much greater than the width of the head as it is less than
its length. The eyes are almost lateral and are invisible fromn be-
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/
low. They are situated nearer to the tip of the snout than to the
posterior margin of the opeiculum ; their diameter is contained
from 46 to 5°7 tinies in the length of the head, 2-2°1 times in the
length of the snout and 2°1-2°6 times in the interorbital width.
There are two pairs of barbels, longer than the diameter of the
eve. The snout is smooth and the nostrils are situated nearer the
margin of the orbit than to the tip of the snout. The mouth-
opening is somewhat arched and is situated slightly behind the tip
of the snout. The mental disc exhibits considerable variation in
the three adult specimens examined. Tn the ripe female it corres-
ponds to developmental stage 4 and consists of a rectangular
pad behind the mouth whieh is separated by a faint line of de-
marcation into an anterior portion, the posterior labial fold, and

TEXT-¥1G. $.—Form of mental disc in two ripe specimens of Garra
chaudhurii, sp. nov.

the posterior portion, the disc proper. In the other two wmale
specimens it is more marked, but the true lips are still visible and
the various components of the disc are not well differentiated. The
origin of the dorsal fin is slightly uearer to the tip of the snout
than to the base of the caudal fin and its longest ray is as high as
the depth of the body below it. The pectorals are shorter than
the length of the head and are separated from the veutrals by a
considerable distance.

In spirit the specimens have lost their natural colouration.
They are dusky on the body above the lateral line and on the upper
surface of the head. The rest is dirty white and the cheeks are
whitish.

The air-bladder is of the normal Cyprinid type; its length is
contained 2-8 times in the length of the fish without the caudal fin.

The scales are poorly developed on the under surface and are
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oreatly reduced anteriorly. There are 32-33 scales aloug the
lateral line and 8 series of longitudinal rows of scales between the
bases of the dorsal and ventral fins.

Type-specimen.—T 8146/1, Zoological Survev of India (Ind.
Mus.).

Locality.—There are threc specimens of this species from the
Darjiling District, presented to the Indian Museum by Dr. Walker.

Measurements in millimetres.

Length of ish without caudal 532 50°2
- ., head ) 23 g
Width .., . . 9h 82
Depth of body 11°'5 Q0
Diamcter of eye 28 2
l.ength of snout 30 a2
Interorbital width 6 5°3
l.ength of caudal peduncle 00 S0
Height ., .. a0 7 07
lLongest ray of dorsal v 117 9'0
. " ., anal " . 102 7
l.ength of pectoral . 117 10
00 ., ventral - 10 8

Garra jenkinsonianum, sp. 10v.
Plate XXV, fig. 1.

1910. Discognathus lamia, lenkins, Rec. Ind. Mus. NV, p. 123,

D.z2/8. A . 1/5. P.12—14. V.8—q.

In Garra jenkinsontanum the dorsal profile is greatly arched ;
it rises from the tip of the snont to the base of the dorsal fin,
beyond which it slopes gradually to the base of the caudal.
The ventral profile is straight and horizontal throughout. The
head is somewhat flattened on the under surface and is short and
bluntly pointed; its length is contained 43 times in the length of
the fish without the candal and it is 1°2 times as long as broad.
The body is slightly flattened ; its depth near the origin of the
dorsal fin is almost equal to the length of the head. The eyes are
situated almost in the middle of the head and are 'ateral in posi-
tion ; they arc slightly visible from above and almost invisible
from below. The diameter of the eye is contained 43 times in
the length of the head, 18 times in the length of the sunout and
2'T times in the interorbital width. The mouth is small and slight-
ly arched ; it is not situated far behind the tip of the snout. The
mental disc is small but its various parts are well-marked. There
are two pairs of short barbels; their length is shorter than the
diameter of the eye. ‘The snout is smooth and rounded, but near
the tip 1t is marked off into a small lobe by two short transverse
grooves. The origin of the dorsal is nearer the tip of the snout
than the base of the caudal fin; it is considerably in advance of
the ventral ; its longest ray is shorter than the depth of the body
below it and its free margin is almost straight. The pectorals are



674 Records of the Indian Maseun. (Vor. XXII,

shorter than the head and are separated from the ventrals by a
distance less than } of their lengthi. The ventrals are situated at
an equal distance from the base of the caudal fin and the tip of
the snout; they extend to beyond the anal opening. The anal
does nct reach the base of the caudal fin, which is slightly
emarginate. ‘T'he lateral line is straight and runs along the side
of the fish somewhat nearer to the dorsal than to the ventral sur-
face ; there are 33-34 scales along its length and 73} series of
longitudinal rows of scales between the bases of the dorsal and
the ventral fins. The scales are absent on the chest but are quite
normal on the belly. The anus is situated in the beginning of the
last third of the distance between the origin of the ventral and the
anal fins.

The air-bladder in this species is of the normal Cyprinid type ;
its length is contained 2'7 times in the length of the fish without
the caudal.

The sides and the upper surface of the head and body are
darkish with an indistinct greyish band along the lateral line on
each side. The under surface is dull white. There is a distinct
black spot just behind the angle of the operculum.

Type specimen.—F 57361, Zoological Survev of India (Ind.
Mus.).

Locality.—Numerous specimens were obtained by Dr. Jenkins
and Dr. Annandale in Sita Nullah, Paresnath Hills, Bengal.

Measurcments 1n millimetres.

A\ B.
_ength of fish without caudal e O3 0o
. ., head . .15 14
Width -, %, 11°5 11
Depth of body 153 14°0
Diameter of eye 3’5 32
L.ength of snout 64 5.3
Interorbital width . 7°'5 7
Length of caudal peduncle . .. 10 12
Height of ,, . . 8 84
fLongest ray of dorsal 18 11°5
o » o anal : 10°3 10°5
Length of pectoral 14 145
- .. ventral . 11'0 11’5
Sita Nullah, Paresnath Hills Dr. Jenkins and Dr. Annandale... 14,
" Dr. Jenkins . 2.

Garra rupeculus ! (McClelland).
Piate XXIV, fig. 1.
1839. Gonorliynchus rupeculus, McClelland, dsiatic Res. XIN, pp. 281,

343, pl. xliii, higs. 4, §.
1839. Gonorhynchus brachypterus, McClelland, 1bid., pp- 283, 374-

McClelland described both the species from the ‘‘ Mishinee
Mountains >’ where they were obtained by Mr, Griffith. McClelland

I When giving a synopsis of the species on page 281 and 283 McClelland
spells the name of this species as rupiculss, while in 1he description on page 343
he spells it rapeculus.
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himsell doubted whether the two forms were specifically distinct
as on p. 283 (fooinote) of the work cited above he remarks of
G. brachypterus —*“ It also agrees with that species (G. rupeculus)
in the form of its fins; the presence of two very minute cirri
being my chief reason for separating them, I have not thought it
necessary to give a figure.” Having collected a large number of
examples of this species, I do not find myself justified in accept-
ing the two forms as distinct species. Tlie barbels are, undoubt-
edly, very miuute and are apt to be overlooked. As a matter
of fact there are four short barbels, of which McClelland conld see
only two in certain individuals. Since the publication of Giinther’s
Catalogue (1868) both these species have been placed under the
svuonymy of G. lamta by several ichthiyologists without com-
ment. Some of my specimens, though none of them is more than
2 inches in length, are ripe females as they have been found on
dissection to contain eggs. ‘This species is a characteristic hill-
stream form.

The species is readily distinguished by its small size,
depressed body and head and almost straight profile.  The length
of the liead is contained 4°5-5 times, the depth of the body
near the origin of the dorsal fin 5:3-6'g times in the length of
the fish including the caudal fin. The head is 12 times as
long as broad. The eves arc dorso-lateral and are situated in
the middte of the head; their upper margin is in line with the
dorsal profile of the head. There are two pairs of minute barbels.
The mouth is provided with well-developed labial folds and the
niental disc is well-marked. There are rows of open pores on the
snout, one extending from tlie antero-inferior margin of the eye to
its tip and another from behind the disc on the under surface,
coming upwards aud backwards and ultimately contiuued along
the lateral line. The origin of the dorsal fin is slightly nearer to
the base of the caudal than to the tip of the smout; it contains
six branched rays besides one or two that are not branched. The
pectorals are horizontal and rounded, they are shorter than the
length of the head and are widely separated from tlie ventrals.
Both the paired fins are lhorizontally placed and are provided
with muscles on the under surface of some of their outer rays.
The ventrals extend considerably beyond the anus. The lateral
line is straight and runs nearer to tlie dorsal than to the ventral
surface. There are 32-34 scales along the lateral line and ¢
longitudinal series of scales between the bases of the dorsal and
ventral fins. ‘The ventral surface is naked.

The air-bladder is normal in form In a specimen 30 mu.
loug, the lollowing are the measurements of the bladder.

I.ength of anterior chamber 2°2 mm
° ¢ posterior . 30
Gireatest dianieter of anterior chamber 2’5,
- .+ posterior - 2 .

The colonr is variable; generally it is black on the upper
surface and sides of the body ad white below ‘T'he fins are all
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white, except for a light black streak near the free margin of the
dorsal and a wavy band in the middle of the caudal fin. There
is a deep black bar across the base of the dorsal and this in sonie
specimens is preceded by a narrow white streak. In certain
examples the colour below the lateral line is very light while in
others a deep black longitudinal band is present along the lateral
line and both the surfaces above and below it are light in colour.

Localily.—My specimens were collected in the hill-streams
of the Manipur Valley, Assam. It is also known f{rom the
adjacent Mishmi Hills.

Measurenenls i3 millimetres.

A 3 C. b, E I<.
Length of fish including caudal fin 29'8 30 302 344 307 2007
Greatest depth of body . 43 44 40 LY 44 52
Length of head . 62 8 o1 72 030 62
Width of head S A A T . T G R . N AN |
Garra sp.

I am indebted to my friend Mr. Prashar Bhatia for a young
specimen of (rarra from the neighbourhood of Bannn City, whicl
is situated very near Waziristan. The specimen is only 37 mm.
in length and differs from G. wanae in the following respects :—

(1) The eyes are partly visible from below.

(i) The origin of the dorsal fin is slightly nearer to the tip
of the snout than to the base of the caudal fin.

(iii) There is a well-developed free tubercunlar border to the disc
with the posterior and lateral edges free.

(iv) There is a round black spot on either side of the tail
near the base of the caundal fin.

I have not thought it proper to describe a new species on the
basis of a single, probably immature, individual.

Part 2. ON SOME EXTRA-INDIAN SPECIES OF
GARRA.

While revising the Indian species of Garra 1 have also ex-
amined some specimens of this genus from outside India proper
in the collection of the Indian Museum. The specimens dealt
with in this part are from the following localities :—

(i) Five specimens (F 8120—24/1) from Lahej near Aden.

(i1) One specimen (No. g403) from Baluchistan.

(ii) Nine specimens (F 8125-—33/1) from the Lake of Tiberias,
Palestine.

(iv) Numerous specimens (F 8174-—05/1) from the Kushk
River, Afghanistan. )

(v) Topotypes of G. blanfordi (F 8108--8119/1) from Abyssinia.

(vi) Type-series of G. adiscus from Seistan.

Except G adiscus (Annandale), ail have been referred by
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various authors to Garra lamia. Blanford ' referred those froiu
l.ahej near Aden to the latter species on the authority of Giinther
Annandale * while recognising that the Palestine species was
distinct from the Indian oue, considered it merely a local race of
G;. lumta which he called rufus (Heck.). Both Lortet ® and
I'ristram * also described and figured their examples from Palestine
as G. lamta} while Jeukius® referred the Baluchistan specimen
to the saine species without comment. The Abyssinian form
previously referred to G. lamla by Blauford (op. cit., p. 460) and
Vinciguerra 7 has been separated by Boulenger * under the name
G. blanfordi. Numerous examples collected between the Helmand
and the Kushk Rivers in Afghanistan were recorded by Giinther *
himself as G. lamic, but Boulenger in the paper cited above has
referred the same specimens to (. variabilis, Heck., of which he
regards Nikolski’s' G. rossicus as a synonym.

In my opinion the Arabian form mnst be described as a new
species. 1 agree with Boulenger and Aunandale as regards those
from Abyssinia and Seistan, while G. rufus seems to me to be
specifically distinct. The single specimen from Persian Baluchis-
tan probably represents an undescribed species, hut I prefer not
to name it on the basis of a single individual. Boulenger in the
paper cited above gives a very wide interpretation to the species G.
variabilis (Heck.), in which Tate Regan'' also included the form
recently described by Annandale " as G. phryne. Mr. Tate Regan
has, however, recently informed us that there are no specimens in
the British Museum that he can refer to G. variabilis, and it is clear
that several allied forms are capable of specific separation.

Garra arabica, sp. nov.

1870, Discognatlius lamta. Blanford (in part), (jeol. Zool. Abyssinia,
p. 401,

D. 3/8. A 2/5. V.o P.14—15.

Garra crabica is a fairly stout fish with the dorsal profile
arched and the ventral alinost hiorizontal and straight in front of
the anal fin. beyond which it rises to the base of the caudal fin.
The head and body are somewhat depressed. The length of the
head is contained 4 to 4°3 times and the depth of the body 3°6 to 4

I Geol. Zouvl. Abyssinia, p. 461 (1870,

2 Fourn. As. Soc. Lengal (n.s.) 1IN, p. 37. g, 2 (1913).

Y Adweh. Mus. d’ Hist. Nat. Lyon 111, p. 153, pl. xvi. figs. 1,5 (1883 .

v Faun. Flor. Palest., p. 172, xix, hg. 3 (1881).

b The specimen figured by i.ortet is quite distinct from Annandale’s Palestine
spectmens.

" Ree. Ind. Mus. \'. p. 124 (1910},

T clun. Mus Genova XV111, p. 0935 (1883).

> Proc. Zool. Soc. London 11, p. 160 (1901 ).

Y Tvans. Linn. Soc. (2} V, p. 170 (1889).

O Ann. Mus. Zool. dcad. Petersbourg \', p. 239 (1900).

' Fourn, As. Soc. Bengal 11, p. 8 (1900).

2 Rec. Ind. Mus. X\111, p. 7o, pl. x. fig. 3, pl. «i, fig. 2.
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times in the length of the fish without the caudal fin. The head
is 1°3 times as long as broad. The eye is in the posterior half of
the head and is contained 4°5 to 5 times in the length of the head,
2°4 to 2°8 times in the length of the snout and 1°7 to 2 times in the
interorbital width. ‘I'he eyes are dorso-lateral in position and are
invisible from below. The suout projects considerably beyond
the mouth and the mental disc is well developed. The tubercles
on the labial fold and also on the {ree borders of the disc are com-
paratively minute. The upper labial fold is fringed. The gape of
the mouth is slightly less than balf the length of the head. There
are two pairs of harbels ; those at the angle of the mouth are very

b

Trxe-r16G. 5.—bateral view and under surface ot head of Garra arabica. sp. noy
a. bateral view of type-specimen.,
b. Under surface of head of same.

small. The length of the rostral barbels is less than the dianieter of
the eye. There are 33 to 34 scales along the lateral line and g lon-
gitudinal rows between the bases of the dorsal and the ventral fins.
There are three and a half rows of scales between the lateral line
and the root of the veutral. The scales are feebly developed in
the region of the chest and also form appendages to the bases of
the ventrals. The dorsal fin is situated slightly in advance of the
ventrals: its first divided ray 1s the longest and its free margin is
concave. Its origin is much nearer to the tip of the snout than
to the base of the candal. The pectoral fin is sharp in the middle
and is as long as the liead. Tt is separated from the ventrals by
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half its own length. The ventrals extend beyond the aunus but
the anal does not reach the base of the caudal fin.

In adult specimens there is always a well-developed proboscis,
studded with hollow tubercles projecting in front of the nares on
the snout. Similar hollow tubercles are also preseut on other
parts of the snout.

The air-bladder is much reduced and the two chambers are
separated by a comparatively loug and narrow neck. The follow-
ing are the dimensions of the air-bladder in a specimen I02z mui.
long without the caudal :—

l.ength of anterior chamber 4'5 mm.
" .. posterior ,, 32 ..

Greatest diameter of anterior chamber FR o
" o ., posterior '3

The colour has faded in spirit, but even now indistinct longi-
tudinal black bands can be seen on the body and an indistinct
black dot on the operculum near its angle.

Type-specimen.—F 8123/1, Zoological Survey of India (Ind.
Mus.).

Locality.—From Lahej near Aden, where it is said to be very
common. The specimens were presented to the Indian Museum
by Dr. W. T. Blanford.

Measurements in millimetres.

\ 1. C.
Total length excluding caudal 121 121 03
l.ength of head . 20 28 215
Width ., 21 21°5 18
Depth of body 33°3 32 20
Length of snout 17 10 13
Diameter of eye O 55 55
Interorbital width It 115 93
Heigth of dorsal fin 27 278 22
l.ength of anal i 23 s 20
.. pectoral ,, 28 28 21
o ,, ventral 20 20 21°
length of caudal peduncle 2 19 17
Depth ., . ih 10.3 115
f_ength of rostral barbels 3 4 13
Gape of mouth 12 133 10

Playfair ' in 1870, recorded from ILahej some fish, which he
referred to G. lamia, on the authority of Glinther. He also gave
a short description of his specimens. My examples do not agree
with his account of these fishes and, therefore, I suppose that in
Arabia as in other countries where this genus is found there is
probably more than one species. Our Arabian specimens certainly
do not belong to G.lamta, to which they were originally referred.
The new species differs from Playfair’s description in the following
characters :—

(i) The number of the longitudinal series of scales between

Proc. Zool. Soc. London, pp. 85. 86 (1870)
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the lateral line and the ventrals is three and a half in G. arabica,
while it is four and a halt in Playfair’s form.

(i1) In G. arabica the pectoral terminates abount a half of its
owi length fromn the root of the ventral, while in Playfair’s ex-
amples it terminates  at about its own length before root of
ventral.”

(i1i) The proportions in the two species do not agree. G. ara-
bica closely resembles G. stenorfiynchus aud G. golyla from India in
the character of the snout, which in these three species possesses
a proboscis; but whereas in the two Iudian species the proboscis
is single, in the Arabian species it is provided with two short
processes near its base, one on each side. The three species also
differ in proportions and number of fin-rays.

Garra sp.

" 18g7. Discognathus sp.? Nikolsky. Ann. Mus. Zool. Acad. Peters-
bourg 11, p. 343.
1910. Discognathus lamta, Jenkins, Rec. Ind. Mus. \', p. 124.

In this fish the dorsal profile rises from the anterior end of
the snont to the origin of the dorsal fin, beyvond which it slopes
down to the base of the caudal fin. The ventral profile
i front of the ventrals is straight and horizontal, The head and
body are depressed and the scales on the chest and the middle of
the abdomen are poorly developed. To the unaked eye, indeed,
the surface appears to be absolutely devoid of scales. The length
of the head is contained 36 in the length of the fish without the
caudal fin. The head is almost 1°4 times as long as broad. The
eve is almost in the middle of the head or somewhat in the poste-
rior half ; its dianieter is contained 35 times in the length of the
head. It is dorso-lateral in position and is invisible from below.
The interorbital space is slightly less than the length of the snout
and almost equals the gape of the mouth; it is twice the diameter
of the eye. The snout projects considerably beyvond the mouth
which is provided with a fringed labial fold. The mental disc is
well developed. There are eight branched rays in the dorsal and
five inthe anal. ‘The origin of the dorsal is equidistant from the
end of the snout and the base of the candal fin and is also con-
siderably in advance of that of the ventral. There are two pairs
of short barbels. The maxillary barbels are shorter than the
diaineter of the eye, while the rostral barbels are longer. There
are 33 scales along the lateral line and 8 rows between the bases
of the dorsal and the ventral fins.

The air-bladder is slightly reduced, otherwise it is of the nor-
mal Cyprinid type. The following are its dimensions in a specinien
51°5 mm. in length without the caudal :—

min,

Length of posterior chamber . ) IS
. ., anterior . 32 .
Greatest diameter of posterior chamber 2@ g
- ,, anterior " 35 o
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In spirit the upper surface of the head and body is dusky
and the belly is white

Locality.—Only one specimen from Persian Baluchistan
(W. T. Blanford’s Persian collection) has been examined. It is
immature and the sex cannot be determined.

The species differs from G. persica, Berg (1913) in having the
upper lip fringed, in kaving no scales on the belly and in pro-
portions and colouration. In it the eye is situated almost in the

centre of the head, while in G. persica it is in the posterior
half.

Garra rufus (Heckel).

1843. Discoguathius rufus, Weckel, Russegger's Reis. 1, p. 1071, pl. 8§,

fig. 2.

188, Dlstoguaﬂun lamta, Tristvam, Fuawun. Flor. Palest., p. 172, pl.
XIN, hg. 3.

1913. szrogzzu//m\ lamta vav. rufus, Annandale, Fourn. As. Soc.

Bengal (n.s.) IX, pp. 36—38, tig. 2.

Through the kindness of Mr. Tate Regan, to whom our best
thanks are due, we are now in possession of the oricinal description
of Heckel’s species. After a careful comparison of Dr. Annandale’s
Palestine specimens withh the description of Heckel's G. rufis
from Syria, I have not heen able to find any specific differences.

In G. rufus the air-bladder is well-developed and its length is
contained 2'7 times in the total length of the fish without the
caudal fin.

Garra blanfordi (Boulenger).
1600, Dismg)mf/zus blmzfoldi. Boulenger, Cat. Fresh-w. Fish. Africa
I, p. 240, fig. 263.

While discussing the distribution and relationship of the
genus Discognathus, Annandate! pointed out the possibility that
the African species ‘‘may be degenerate rather thau primitive.”
He had then no African specimens for examination. I have now
dissected a specimen of G. blanford: from Abyssinia in order to see
the air-bladder and the weberian ossicles and find the structure
of both to be of normal Cyprinid type. The air-bladder is fairly
extensive and is not covered by any fibrous coat. The weberian
ossicles and the bladder are of the normal Cyprinid type. It is
clear, therefore, that D. blanfordi is not degenerate in so far as the
air-bladder is concerned. The following are the measurements of a
specimen 35 mm. in length without the caudal :—

Length of anterior chamber

c. 32 mm

,, posterior , o 7S
(,reate\t diameter of anterior chamber RO
. . ., posterior . 2°3 o

Garra adiscus (Aunandale).

191q. Diwog/zuthu\ nd[scu\ Amnandale, Ree. [nd. Mus. XVIL, p. 6R
pl. x, fig 2 pl. xi, bg. 1.
1920, /11~cogmzf/11u mir SCUs, \nnan'hl and Hora, ibid., p. 105.

Rec. [nd. Mus. XN11L, p. 6bg (IOI'))
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Annandale pointed out in the description of the species that
it ““ must be accepted as an extremnely primitive representative of
Discognathus.””  TIn another paper in the same volume (p. 165) I
concurred in the same view. I have now examined the skeleton
and the air-bladder more closely and find some corroborative evi-
dence, but as has already been pointed out it is impossible to ex-
press any final opinicn on the subject nntil the Malayan species as-
signed to Crossochilus are examined anatomicaliv.

I have prepared skeletous of the jaws in Crossochilus latia,
Cirrlina mrigala and Garra adiscus for comparison and find great
similarity as regards their bony strncture in G. adiscus and C. mri-
gala. Both these differ from C. latia in having a longer articular
bone and better developed branchiostegal rays. They also differ
in the character of the basibranchiostegal bone or urohyal. Cor-
related with these differences there are others in the air-bladder.
Whereas the bladder of C. mirigata and G. adiscuss are of the nor-
mal type, in . /atia it is somewhat reduced and differs considerably
from the normal form, more closely resembling that of some ad-
vanced species of Garra. 'The posterior chamber has become cylin-
drical with an almost uniform thickness throughout, and its walls
are also thickened. It is clear, therefore, that G. adiscus is more
closely allied to Cirvhina than it is to Crossochilus. In this respect
G. adiscus agrees with other less modified species of Garra 1 have
examined.

The following are the measurements oi the bladder in a speci-
nien 58 mm. in length :—

Length of anterior chamber . . 68 mm.
. . posterior ., 11
Greatest diameter ot anterior chiumber . 43
or 00 ., posterior 32

The systematic position of this species is rather doubtful. T
provisionally include it in the genus Garra.

Garra rossicus (Nikolsky).

1889. Discognathnus lamta, Gunther, Trans. Linn. Soc. London \' (2),
pP. 107.
?1897. D[scongt/mx variabilis, Nikolsky, dwn. Mus. Zool. Ac. Sei. St.
Petersburgh 11, p.347.
1899. Discognatius variabilis, Nikolsky, ibid., 1\, p. J12.
1900. Discognathus rossicus, Nikolsky, 7bid., \', p. 239.
1905. Discognathus rossicus. Berg, [zv. Vost.-stbir. I\, \uip. 0, p.
261, pl. iv.
1900. Discognathus variabilis, Regan, Fourn. As. Soc. Bengal 11 p. 8.
1919. Discoguathius plivyne, Annandale, Rec. [nd. Mus. XV'111, p. 7o,
pl. x, fig. 35 pl xi, fig. 2.
1920. Discognathus pliryne, Annandale and Hora, ibid., p. 1606.
This species is closely allied to G. wariabilis, Heck., from

which it differs in the following characters :—

(i) The origin of the dorsal fin is considerably nearer the base
of the caudal fin than the tip of the snout.

(i1) The minimum height of thie dorsal fin is contained more
than twice in its maximum height.
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(1ii) The caudal fin is deeply emarginate.

(iv) The chest and back are naked.

(v) The proportions are different in the two species.

Nikolsky described (. rossicus from the specimen which he
had previously referred to G. variabilis. Annandale and myself
in 1926 regarded Nikolsky’s G. variabilis as a synonym of G.
phryne but overlooked lis later paper (1goo) in which the speci-
fic name yossicus is proposed. 1 have now carefully compared the
descriptions of D. phryne and D. rossicus and do not think that
there is any difference between the two' forms. In his Latin
description Nikolsky makes no mention of the scales on the chest
or on the back ; but considering that his specimens were obtained
from the same locality whence Aunandale described his G, phrvne,
I have no doubt that the two species are identical.

I refer to this species the specimens collected by Aitchison
when lie was attached to the Afghan Delimitation Commission.
These examples are not in good condition for detailed examina-
tion ; but so far as T have been able fo make ont the only differ
ence between them and the G. phryne from Seistan lies in the
structure of the mental disc. In the Afghanistan examples the
free borders of the disc are well deveioped.

I also refer to this species Col. MacMahon’s specimens from
Seistan and several examples collected by Col. Alcock in the Shila
aund Lora Rivers, Afghanistan.

This species is fairly common in the hilly country of Baluchi--
tan but is rare in Seistan and Oriental Persia.

The air-bladder, like the other less modified species of Garra.
is fairly extensive and is of the normal form. In a mature female
55 mm. in total length, the measurements are as follows:—

l.ength of anterior chamber . ... 60 mm.
' ., posterior . 11°0
Greatest diameter of anterior chamber . 30
.. posterior ® 33
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